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P R E F A C E 


The following tables comprise Part II of the American Practical Navigator, by the late Nathaniel 
Bowditch, LL. D., as revised in 1SS0 and in 1903, and again in 1914, under the direction of the Bureau 
of Navigation, Navy Department. 

In the present edition, as in that of 1914, former tables 2SA, 2SB, 2SC, and 28D, Latitude by Polaris; 
37, Logarithms for Equal Altitude Sights; 37 V Aquation of Equal Altitudes near Noon, have been 
omitted; but the former assignment of table numbers and page numbers has not been disturbed, the 
pages on which these tables were printed being simply dropped from the book and the tables and pages 
not renumbered consecutively. This accounts for the absence of pages 717 to 724 and 734 to 73S, both 
inclusive; while page 531 is left blank in order to let Table 2 begin on a left-hand page. 

Hydrographic Office, 

Washington. D. April, 1916. 
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EXPLANATION OF THE TABLES. 


TABLES 1, 2: TRAVERSE TABLES. 

Tables 1 and 2 were originally calculated by the natural sines taken from the fourth edition of 
Sherwin’s Logarithm*, which were previously examined, by differences; when the proof sheets of the 
first edition were examined the numbers were again calculated by the natural sines in the second edition 
of Hutton’s Logarithms; and if any difference was found, the numbers were calculated a third time by 
Taylor’s Logarithms. 

The first table contains the difference of latitude and departure corresponding to distances not 
exceeding 300 miles, and for courses to every quarter point of the compass. Table 2 is of the same 
nature, but for courses consisting of wiioie degrees; it was originally of the same extent as Table 1, but 
has been extended to include distances up to tiOO miles. The manner of using these tables is particularly 
explained under the different problems of Plane, Middle Latitude, and Mercator Sailing in Chapter V. 

The tables may be employed in' the solution of any right triangle. 

TABLE 3: MERIDIONAL PARTS. 

Thie tahle contains the meridional parts, or increased latitudes, for every degree and minute to 80°, 
calculated by the following formula: 

"*=^logtan(-45 o + 0-u(e 3 sinL + Je‘sin»L+i f 6 sin‘L+ ....), 

lfiSOO' 

the Equatorial radius a = —-—= 3437L74677 (log 3.5362739); 

M, the modulus of common logarithms = 0.4342945; 

2.3025851 (log 0.3622157); 

C, the compression or meridional eccentricity of the earth 

according to Clarke (1880) = ^, 34 ^ = 0.003407562 (log 7.5324437); 

e=x/2c — c 2 = 0.0824846 (log 8.9163666); 

from which 

“j. = 7915'.7044558 (log 3.S984S95); 

tie 1 = 23L38871 (log 1.3690072); 

JaC= O'.05.3042 (log 8.7246192); 

la<*= 0L000216523 (log 6.335503S). 

The results are tabulated to one decimal place, which is sufficient for the ordinary problems of 
navigation. 

The practical application of this table is illustrated in Chapters II and V, in articles treating of the 
Mercator Chart and Mercator Sailing. 

TABLE 4: LENGTH OF DEGREES OF LATITUDE AND LONGITUDE. 

This table gives the length of a degree in both latitude and longitude at each parallel of latitude on 
the earth’s surface, in nautical and statute miles and in meters, based upon Clarke’s value (1866) of the 
earth’s compression, - ,^ 1| ^ -■ In the case of latitude, the length relates to an arc of which the given 
degree is the center. 

TABLES 5A, 5B: DISTANCE BY TWO BEARINGS. 

These tables have been calculated to facilitate the operation of finding the distance from an object by 
two bearings iroin a given distance run and course. In Table 5A the arguments are gi\. n in pitots, 
in Table 5B in degrees; the first column contains the multiplier of the distance run to give the distance 
of observed object at second bearing; the second, at time of passing abeam. 

The method is explained in article 143, Chapter IV. 
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EXPLANATION OF THE TABLES. 


TABLE G: DISTANCE OF VISIBILITY OF OBJECTS. 


This table contains the distances, in nautical and statute miles, at which any object is visibleat sea. 
It is calculated by the formula-: 



List, corresponding to 420 feet, 23.- r > mint, miles. 
List, corresponding to lo feet, 4.4 naut. miles. 


Dist. of'ylSIlflity, 27.9 naut. iniles. 

TABLE 7: CONVERSION OF ARC AND TIME. 

In the first column of each pair in this table are contained antrular measures expressed in arc 
(degrees, minutes, or seconds), and in the second column the corresponding angles expressed in time 
(hours, minutes, or seconds). As will be seen from the heading of columns, the time corresponding 
to decrees (°) is given in hours and minutes; to minutes of arc ('). in minutes and seconds of time; 
and to seconds of arc ("), in seconds and sixtieths of -i second of time. 

The table will be especially convenient in dvaihi;: wit!: longitude and hour aiii.de. The method of 
its employment is best illustrated by examples. 



31 00 = 2 04 1 24 x= 21 00 




TABLES 8 AND 9: SIDEREAL AND MEAN SOLAR TIMES. 



TABLE 10: SUN’S RISING AND SETTING. 



I.. >1. T. sunset_ ti 30 1.. M.T. sunset. (> 49 
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TABLE 11: REDUCTION FOR MOON’S TRANSIT. 

This table was calculated by proportioning tlie daily variation of the time of the moon’s passing tho 

The numbers taken from the table are to be added to the Greenwich time of moon’s transit in west 
longitude, but subtracted in east longitude. 

TABLE 12: REDUCTIONS FOR NAUTICAL ALMANAC. 

This is a table of proportional parts for nndingthe variation of the sun's right ascension or declination, 
or of tlie equation of time, in any number of minutes of time, the horary motion being given at the top of 
the page in seconds, and the number of minutes of time in the side column: also for finding the variation 
of the moon’s declination or right ascension in any number of seconds of time, the motion in one minute 
being given at the top, and the numbers in the side column being taken for seconds. 

TABLE 13: CHANGE OF SUN’S RIGHT ASCENSION. 

This is a table that may be employed for finding the change of the sun’s right ascension for any 
given number ot hours, the hourly change, as taken from the Nautical Almanac, being given in the 

TABLE 14: DIP OF SEA HORIZON. 

This table contains the dip of the sea horizon, calculated by the formula: 

l> = 5S".8x/F, 

in which F = height of the eye aboyp tie level of the sea in feet. 

It is explained in article 300, Chapter X. 

TABLE 15: DIP SHORT OF HORIZON. 

This table contains the dip for various distances and heights, calculated by the formula: 
il = | tl + 0.56514 X 

in w hich D represents the dip in miles or minutes, d, the distance of the land in sea miles, and h, the 
height of the eve of the observer in feet. 

TABLE 16: PARALLAX OF SUN. 

This table contains the sun’s parallax in altitude calculated by the formula: 

in which z = apparent zenith distance, the sun’s horizontal parallax being 8".75. 

It is explained in article 304, Chapter X. 

TABLE 17: PARALLAX OF PLANET. 

Parallax in altitude of a planet is found by entering at the top with the planet’s horizontal parallax, 
and at the side with the altitude. 

TABLE 18: AUGMENTATION OF MOON’S 8EMIDIAMETER. 

This table gives the augmentation of the moon’s semidiameter calculated by the formula: 

where h = moon's apparent altitude; 

.ffe moon’s horizontal semidiameter; 
x = augmentation of semidiameter for altitude h; and 

TABLE 19: AUGMENTATION OF MOON’S HORIZONTAL PARALLAX. 

This table contains the augmentation of the moon’s horizontal parallax, or the correction to reduce 
the moon’s equatorial horizontal parallax to that point ot the earth’s axis which lies in the vertical of 
the observer in any given latitude; it is computed bv. the formulae 

A ?r = 7t ! 5 — l|j ^ = 

where 7T = equatorial horizontal parallax; 

L= latitude; 

i = eccentricity of the meridian; log c 2 = 7.81602; and 
A * = augmentation of the horizontal jnr.iltax f.-c tin- latitude T 
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EXPLANATION OF THE TABLES. 


TABLE 20A: MEAN REFRACTION. 

This table gives the refraction, reduced from Bessel’s tables, for a mean atmospheric condition in 
which the barometer is 30.00 inches, and thermometer 50° Fahr. 

TABLE 20B: MEAN REFRACTION AND PARALLAX OF SDN. 

This table contains the correction to be applied to the sun’s apparent altitude for mean refraction 
and parallax, being a combination of the quantities for the altitudes given in Tables 10 and 20A. 

TABLES 21, 22: CORRECTIONS OF REFRACTION FOR BAROMETER AND 
THERMOMETER. 

These arc deduced from Bessel’s tables. The method of their employment will be evident. 

TABLE 23: MEAN REFRACTION AND MEAN PARALLAX OF MOON. 

This table contains the correction of the moon’s altitude for refraction and parallax corresponding 
to the mean refraction (Table 20A), and a horizontal parallax of the mean value of 57' 30". 

TABLE 24: MEAN REFRACTION AND PARALLAX OF MOON. 

This table contains the correction to be applied to the moon's apparent altitude for each minute of 
horizontal parallax, and for every HP of altitude from 5°, with height of barometer 30.00 inches, and 
thermometer 50° Fahr. 

For seconds of parallax, enter the table abreast tin* approximate corrections ibid tmd the seconds of 
horizontal parallax, the tens of seconds at the side and the units at the top. Under the latter and 
opposite the former will be the seconds to add to the correction. 

For minutes of altitude, take the seconds from the extreme right of the page, and applv them as 
there directed. 


TABLE 25: CHANGE OF ALTITUDE DUE TO CHANGE OF DECLINATION. 

This table gives the variation of the altitude of any heavenly body arising from a change of 10O" in 
the declination. It is useful for finding the equation of equal altitudes by the approximate method 
explained in article 524, Chapter XI, and for other purposes. 

If the change move the body toward the elevated pole, apply the correction to the altitude with the 
signs in the table; otherwise change the signs. 


TABLE 26: CHANGE OF ALTITUDE IN ONE MINUTE FROM MERIDIAN. 


This table gives the variation of the altitude of any heavenly body, for one minute of time from 
meridian passage, for latitudes up to (10°, declinations to t>3°, and altitudes between 0° and 86°. It ia 
based upon the method set forth in article 334, Chapter XII, and the values may be computed by the 
formula: 

h cos ,1 


where <i = variation of altitude in one minute from meridian, 

I,- latitude, and 

,/ = declination—positive for same name and negative for opposite name to latitude at upper 
transit, and negative for same name at lower transit. 

The limits of the table take in all values of latitude, declination, and altitnde which are likely to 
he required. In its employment, care must be taken to enter the table at a place where the declination 
is appropriately named (of the same or opposite name to the latitude); it should also he noted that at 
the bottom of the last three pages values are given for the variation of a body at loue r transit, which can 
only be observed w lien the declination and latituderare of the same name, and in which case the reduc¬ 
tion to the meridian is subtractive; die limitations in this case are stated at the foot of the page, aud 
apply to all values below the heavy rules. 


TABLE 27: CHANGE OF ALTITUDE IN GIVEN TIME FROM MERIDIAN. 

This: jitble J&M the product of the variation tit altitude in one minute of a heavenly body near the 
meridian, l.\ the square of the number of minutes. Values are given for every half minute between 
0"'5(C mid 2ti Ml-, and for all variations likely to be employed in the method of "reduetion to the 

The formula for computing is: 


where o . variation in one minute (Table 28), and 

t number of m units and tenths: from I 

The table is entered in the column of the nearest interval of ti 
taken out eorrrosponding to tbe value of <i found from Table 2*1. T 
separately and combined, each being corrected by interpolation for ii 
The result is the amount to lie applied b 
which is always to be added for upper trans 


'riilian passage, 
meridian, and the value 
»d tenths are picked tirtiF 

to the meridian altitude, 
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TABLE 28, A, B, C, D: LATITUDE BY POLARIS. 


[Omitted. J 


TABLES 29, 30, 31: CONVERSION TABLES. 

These are self-explanatory. 


TABLE 32: TRUE FORCE AND DIRECTION OF WIND. 

This table enables an observer on hoard of a moving vessel to determine the true force and direction 
of the wind from its apparent force and direction. Enter the table with the apparent direction of the 
wind (number of points on the bow) and force (Beaufort scale) as arguments, and pick out the direc¬ 
tion relatively to the ship’s head and the force corresponding to the known speed of the ship. 

Example: A vessel steaming SR, at a speed of 15 knots appears to have a wind blowing from three 
points on the starboard bow with a force of 6, Beaufort scale. What is the true direction and force? 

In the column beaded 3 (meaning three points on bow, apparent direction) and in the line 6 
(apparent force, Beaufort scale), we find abreast 15 (knots, speed of vessel) that the true direction is 5 
points on starboard bow, t. e., S. by \V , and true force 4. 


TABLE 33: VERTICAL ANGLES. 

This table gives the distance of an object of known height by the vertical angle that it subtends at 
the position of the observer. It was computed hv the formula: 


the vertical angle; 

the height of the observed object in feet; and 
the distance of the object, also converted into feet. 

The employment of this method of finding distance is explained in article 139, chapter IV 


TABLE 34: HORIZON ANGLES. 

This shows the distance in yards corresponding to any observed angle between an object and the 
sea horizon beyond, the observer being at a known height. 

The method of Use is explained in article 139, chapter IV 


TABLE 35: SPEED TABLE. 

This table shows the rate of speed, in nautical miles per hour, of a vessel which traverses a measured 
mile in any given number of minutes and seconds. It is entered with the number of minutes at the top 
and the number of seconds at the side; under one and abreast the other is the number of knots of sliced. 
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EXPLANATION OF THE TABLES. 


TABLE 36: LOCAL AND STANDARD TIMES. 


This table contains the 
at any other meridian whose 
of time pply; lining intendei 
cr time of sunset. More ex: 


eduction to be applied to the local time to obtain the corresponding time 
time is adopted as a standard. The results are given to the nearest minute 
fur the reduction of such approximate quantities as the time of high water 
:t reductions, when required, may be made by Table 7. 


TABLE 37: LOGARITHMS FOR EQUAL ALTITUDE SIGHTS. 


[Omitted 1 


TABLE 37A: EQUATION OF EQUAL ALTITUDES NEAR NOON. 


[Omitted.] 
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TABLE 38: EFFECT UPON LONGITUDE OF ERROR IN LATITUDE. 

• Table 38 shows, approximately, the error in longitude in miles and tenths of a mile, occasioned by 
an error of one mile in the latitude. 

Thus, when the sun’s altitude is 30°, the latitude 30°, and the polar distance 100°, the error is 
eight-tenths of a mile. 

The effect of an increase of latitude is as follows: 

In HVaf longitude, i East \ of meridian, the I decreased \ except where marked f increased \ 

the body being 1 West | longitude is \ increased I ’ by *, when it is 1 decreased I ' 

In East longitude, f East \ of meridian, the f increased f except where marked / decreased \ 

the body being \ West 1 longitude is \ decreased j ’ by *, when it is t increased / ' 

A decrease of latitude has the contrary effect. 

The direction of error may readily be seen by drawing the Sumner line in a direction at right angles 
to the approximate bearing of the body. 

TABLE 39: AMPLITUDES. 

This table contains amplitudes of heavenly bodies, at rising and setting, for various latitudes and 
declinations, computed by the formula: 

sin amp.=sec Lat.Xsin dec. 

It is entered with the declination at the top and the latitude at the side. 

Its use is explained in article 358, Chapter XIV. 

TABLE 40: CORRECTION FOR AMPLITUDES. 

This table gives a correction to be applied to the observed amplitude to counteract the vertical 
displacement due to refraction, parallax, and dip, when the body is observed with its center in the 
visible horizon. 

The correction is to be applied for the sun, a planet, or a star, as follows: 

At Sett'iifg'in S'. Lat } a ri >1 > r the correction to the right. 

A SeUingi'n x! Lat! } a PPb' tlle correction to the left. 

For the moon, apply half the correction in the toutran, manner. 

TABLE 41: NATURAL SINES AND COSINES. 

This table contains the natural sine and cosine for every minute of the quadrant, and is to be 
entered at the top or bottom with the degrees, and at the side marked M., with the minutes; the 
corresponding numbers will be the natural sine and cosine, respectively, observing that if the degrees 
are found at the top, the name sine, cosine, and M. must also be found at the top, and the contrary if 
the degrees are found at the bottom. It shotdd be understood that all numbers given in the tahle 
should be divided by 100,000—that is, pointed off to contain five decimal places. Thus, .43366 is the 
natural sine of 25° 42', or the cosine of Ol 3 18'. 

In the outer columns of the margin are given tables of proportional parts, for the purpose of finding, 
approximately, by inspection, the proportional part corresponding to any number of seconds in the 
proposed angle, the seconds being found in the marginal column marked JL, and the correction in 
the adjoining column. Thus, if we suppose that it were required to find the natural sine corresponding 
to 25° 42' 19", the difference of the sines of 25° 42' and 25° 43' is 26, being the same as at the top of the 
left-hand column of the table; and in this column, and opposite 19 in the column IM., is the correc¬ 
tion 8. Adding this to the above number .43366, because the numbers are increasing, we get .43374 for 
the sine of 25° 42' 19". In like manner, we find the co-ine of the same angle to be .90108—4=.90104, 
using the right-hand columns, and subtracting because the numbers are decreasing; observing, however, 
that the number 14 at the top of this column varies 1 from the difference between the cosines of 25° 42' 
and 25° 43', which is only 13; so that the table may give in some cases a unit too much between the 
angles 25° 42'and 25°48'; but this is, in general, of but little importance, and when accuracy is required, 
the usual method of proportional parts is to be resorted to, using the actual tabular difference. 

TABLE 42: LOGARITHMS OF NUMBERS. 

This table, containing the common logarithms of numbers, was compared with Sherwin’s, Hutton’s, 
and Taylor’s logarithm.-; its use is explained in an article on Logarithms in Appendix Ill. 

TABLE 43: LOGARITHMS OF TRIGONOMETRIC FUNCTIONS, QUARTER POINTS. 

This tahle contains the logarithms of the sines, tangents, etc , corresponding to points and quarter 
points of the Cnmpa— This was compared with Sherwin's, Hutton's, and Taylor's logarithms. 
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EXPLANATION OF THE TABLES. 


TABLE 44: LOGARITHMS OF TRIGONOMETRIC FUNCTIONS, DEGREES. 

This table contains the common logarithms of the sines, tangents, secants, etc. It was compared 
with Sherwin’s, Iluttun's, and Taylor’s tables. Two additional columns are given in this table, which 
are very convenient inijnding the time from an altitude of the sun; also, three columns of proportional 
parts for seconds of space, and a small table at the bottom of each page for finding the proportional parts 
for seconds of time. The degrees are marked to 180°, which saves the trouble of subtracting the given 
angle from 180° when it exceeds 90°. 

The use of this table is fully explained in Appendix III in an article on Logarithms. 

TABLE 45: LOGARITHMIC AND NATURAL HAVERSINES. 

The haversine is defined by the following relation: 

hav. \ = i vers. A=J(l-cos A)=sin'-’ 1A. 

It is a trigonometric function which simplifies the solution of many problems in nautical astronomy 
as well as in plane trigonometry. To afford the maximum lacility in carrying out the processes of 
solution, the values of the natural haversine ami its logarithm are set down together in a single table 
for all values of angle ranging fmm p° to 00°, expressed both in arc and in time. 

TABLE 46: CORRECTIONS TO BE APPLIED IN ORDER TO FIND THE TRUE ALTI¬ 
TUDE OF A STAR AND ALSO OF THE SUN FROM THE OBSERVED ALTITUDE 

ABOVE THE HORIZON. 

This is a consolidated table in which the tabulated correction for an observed altitude of a star 
combines the mean refraction and the dip. and that for an observed altitude of the sun’s lower limb 
combines the mean refraction, the dip, the parallax, and the mean semidiameter, which is taken as 
lti'. A supplementary table at the foot of the main table takes account of the variation of the sun’s 
eemidiameter in the different months of the year. ’ 

TABLE 47: THE LONGITUDE FACTOR. 

The change in longitude due to a change of 1' in latitude, called the longitude factor, F, is given in 
•this table at suitable intervals of latitude and axi-jputli;. The quantities tabulated are computed from 
the formula— 

F=sec. Lat.Xcot. Az. 

When a time sight is solved with a dead-reckoning latitude, the resulting longitude is only true 
if the latitude be correct. This table, by setting forth the number of minutes of longitude due to each 
minute of error in latitude, gives the means of finding the correction to the longitude for any error that 
may subsequently be disclosed in the latitude used in the calculation. 

Regarding the azimuth of the observed celestial body as less than 90° and as measured from either 
the North orthe South point of the horizon towards F.ast or West, the role for determining whether the 
correction in longitude is to be applied to the eastward or to the westward will be as follows: If the 
change in latitude is of the same name as the first letter of the bearing, the change in longitude is of the 
contrary name to that of the second letter, and vice versa. 

Thus, if the body hears S. 45° K. and the change in latitude is to the southward, the change in 
longitude will lie to the westward; and, if the change in latitude >s to the northward, the change in 
longitude will he to the eastward. 

Tlie convenient application of the longitude factor in finding the intersection of Sumner lines is 
explained in article .389. 

TABLE 48: THE LATITUDE FACTOR. 

The. change in latitude due to a change of V in the longitude, called the latitude factor, f, is given 
in this table at suitable intervals of latitude and azimuth. The quantities tabulated, being the reciprocals 
of the values of the longitude factor, are computed from the formula— 



When an ex-meridian sight is solved with a longitude afterwards found to be in error, this table, by 
setting forth the number of minutes of latitude due to each 1'of error in longitude, gives the means 
of finding the correction in the latitude lor the' amount of error in the longitude used in the calculation. 

Regarding the azimuth of the observed celestial body as less titan 90° and as measured from either 
the North or the South point of the horizon towards Fast or West, the rule for determining whether the 
correction in latitude is to he applied to the northward or to the southward ta its follows: If the change 
in longitude is of the same none as the second letter of the hearing, the change in latitude is of the 
contrary name to the first letter, and vice versa. Thus, if the body l tears S. 14 1 ' E. ami the change in 
longitude is to the westward, the change in latitude will he to the southward, and, if the change in 
longitude is to the eastward, the change in latitude w ill be to the northward. 

The convenient application of the latitude factor in finding the intersection of Sumner lines is 
explained in article 891 f. 
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TABLE 1. 


Difference of latitude and Departure for 1 Point. 

X. i W. S. JE. S. } W. 


pte -| u_t - 

61 60.9 

62 61.9 

63 02.9 

64 63.9 

65 64.9 


67 66.9 

66 67.9 



73 72.9 

L*\ I 3 -? 


I? 


79 76.9 

60 | 79.9 

SI SO. 9 
82 81.9 

S3 82.9 

84 83.9 

85 84.9 

86 I 85.9 

87 ' 86.9 

88 | 87.9 



92 91.9 

93 92.9 

94 , 93.9 

95 ! 94.9 

96 | 95.9 

97 96.9 

98 97.9 

99 i 98.9 

100 99.9 

101 100.9 

02 101.9 

03 102.9 

04 103.9 

05 104.9 

06 105.9 

07 i 106.9 
08 107.9 

09 10S. 9 

10 1 109.9 

111 110.9 

12 111.9 

13 112.9 

14 113.9 

15 114.9 

16 115.9 

17 116.9 

18 117.9 




11. S 
11.9 

11. V: 


12. 1 
12.1 



13. C 
1.3. C 
13.1 

13.1 

13.2 
13.2 

13.2 
13. £ 
13. £ 
13.1 

13.1 
13. 5 
18 . ; 
13. £ 
13. £ 

13.3 
13.7 

m* 

13. £ 
13. £ 

13. £ 

14. t 
14. £ 
14. 1 
14. 1 

14.2 

14.2 

14.3 
14.. 
14.1 
14.1 
14.5 
14.5 
14. £ 
14.fi 

















































TABLE 1. [Page 517 

Difference of Latitude and Departure for ij Point. 


N. i W. S. 3 K. S. J W. 































































































































































Difference of Latitude and Departure for 3} Points. 



02 81.9 60.8 

03 82.7 61.4 

04 83.5 62.0 

05 84.3 62.5 

06 85.1 63.1 


16 93.2 69.1 

17 94.0 69.7 

18 94. 8 70. 3 


162. 2 120.3 62 

163.1 120.9 63 

163.9 121.5 64 

164.7 122.1 65 


167.9 124.5 69 

168.7 125.1 70 

169.5 125.7 271 

170.3 126.3 72 

171.1 126.9 73 

171.9 127.5 74 

172.7 128.1 75 


178.3 132.2 82 

179.1 132. 8 83 

179.9 133.4 84 

180.7 134.0 85 

181.5 134.6 86 

182. 3 135. 2 87 

183.1 135.8 88 

183.9 136.4 89 

184.7 137.0 90 

185.5 137.6 291 

186.3 138.2 92 


188.0 139.4 94 

188.8 140.0 95 

189.6 140.6 96 

190.4 141.2 97 

191.2 141.8 98 

192.0 142.4 99 

192.8 143.0 300 


Dep. Lat. I Diet. Dep. Lat. 
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TABLE 


Differonre of Latitude and Departi 
















































































































Difference of Latitude and Departure for 6° (17-4°, 




0 491 488.3 51. 

2 92 489.8 51. 

3 93 400.3 51, 

4 94 491.3 51 

5 95 492.3 51 

6 96 493.3 51 


64 560.9 59.0 

65 561.9 59.1 

66 562.9 59.2 

67 563.9 59.3 

68 564.9 59.4 

69 565.9 59.5 


13 510.2 53.6 

14 511.2 53.7 

15 512.2 53.8 

16 513.2 53.9 

17 514.2 54.0 

18 515.2 54.1 

19 516.2 54.2 

20 517.2 54.3 

521 518.1 54.5 



34 531.1 55.8 

35 532.1 55.9 

36 533.1 56.0 

37 534.1 56.1 

3S 535.1 56.2 

39 536.1 56.3 


77 573.9 60.3 

78 574.9 60.4 

79 575.8 1 60.5 

80 576.8 60.6 

581 577.8 60.7 


92 588. 8 I 61. 9 

93 589.8 j 62.0 

94 590. 8 I 62. 1 






























Page 544] 


TABLE 


Difference of Latitude and Departu 



133. 

134. 
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Difference of Latitude and Departure for 14° (166°, 194°, 



550.1 137.1 

551.1 137.4 

552.1 137.6 

553.1 137.9 

554.0 138.1 

555.0 138. 3 

556.0 138. 6 

557. 0 138. 8 

557. 9 139.1 


576.4 143.8 

577. 3 144. 0 

578. 3 144. 2 
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! 88388 ! 
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TABLE 2. [Page 599 

Difference of Latitude and Departure for 34° (146°, 214°, 326°). 


















TABLE 2. 
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difference of Latitude and departure for 35° (145°, 215°, 325°). 


Dist. 

Lat. 

Pep. 

Cist. 

Lat. 

Dep. 

Dist. 

Lat. 

pep. 

Dist. 

Lat. 

Dep. 

Dist. 

Lat. 

Dep. 

hi 

•*4,i ,5 

172. f, 

361 

295. 7 

207.0 

421 

344.9 

241.5 

481 

394.0 

., Tr> 

541 

443.2 

310.3 

02 




296. 5 

207. 6 


345.7 

242.0 


394. s 



444.0 

310.9 

03 





208. 2 

23 

346. 5 

242. 6 

83 

39.5. 7 


43 


311.4 

04 

249. 0 


64 

•_>9S. 2 

208. 8 

24 

347. 3 

243. 2 

84 

396.5 

277. ti 

44 

4-15. (i 

312.0 
















06 

250. 7 

175.5- 


‘x nt _ s 

209. 9 

26 

349. 0 

244.3 


l 

07s 7 

46 

447 2. 

313.2 

07 

251.5 

176.1 

*>7 

300. 6 

210.5 


349. 8 



:;os. 9 

279. 3 


448. 1 

313. 7 

OS 

252. 3 



301.5 

211.1 

2S 

350. 6 


ss 

399. 8 



44S. 9 

314.3 

09 

253.1 

177. L 

tit* 

302. 3 

211.6 


351.4 

246.0 

so 

400.6 

280. 5 

49 

419. 7 

314.9 

10 

253. 9 

177. 8 

70 

303.1 

212.2 

30 

o5L\ 2 

246. 6 

90 

401.4 

281. 0 

50 

450. 5 

315. 4 

ill 

254. 8 

178.4 

3; 1 

303. 9 

212 . 8 

431 

353.1 


491 


L>S1.6 

551 

451.4 

316.0 


255. 6 

178.9 


304. 7 

213.4 

32 

353.9 

247. 8 


4U3.0 

282. 2 

SB 


316. 6 

13 

256.4 

179.5 


305. 6 

213. 9 

33 

354.7 

248.3 

93 

403. 9 

282. 8 


453. 0 

317.2 

14 


180.1 

74 

306. 4 

214.5 

34 

355.5 

248. 9 

94 

404. 7 

283. 3 

54 

453. 8 

317.7 

15 

258. 0 

180. 7 

75 

oU7. '1 

215.1 

35 

356. 3 

249. 5 

95 

405. 5 

283. 9 


454. 6 

318.3 

16 

258.9 

181.2 

70 

308. 0 

215. 6 

36 


250.1 

96 

406. 3 

2S4. 5 

56 

455. 5 

318. 9 

17 

259. 7 

181.8 

77 


216.2 

37 

35s. 0 

250. 6 


407.1 

285. 1 

57 

456. 3 

319. 5 

IS 

260.5 

182. 4 


309.6 

216.8 



251.2 

98 

408. 0 

285.6 


457.1 

320. 0 

19 

261.3 

183.0 

79 

310.5 

217.4 

39 

3.59. 6 

ffl&S 

99 

408. 8 

2S6. 2 

59 

457. 9 

320. 6 

20 

262.1 

183.5 

80 

311.3 

217.9 

40 

360.4 

252. 4 

500 

409. 6 

286. S 

60 

458. 7 

321.2 

3‘d 

263. 0 

1S4.1 

381 

312.1 

218.5 

441 



501 

410.4 

287.4 

561 




263.8 

184.7 

82 

312.9 

219.1 

42 

362. 1 

253.5 

02 

411.2 

287. 9 

62 

460.4 

322. 3 

23 

264.6 

185.2 

83 

313. 7 

219. 7 

43 

362. 9 

254. 1 

03 

412. 1 

288. 5 

63 

461.2 


24 

265. 4 

185. 8 

84 

314.6 

220.2 

44 

363. 7 

254. 7 

04 

412. 9 

289.1 


462. 0 

323. 5 

25 

266. 2 

186.4 

S5 

315.4 

220.8 

45 

364.5 

25.5. 2 

05 

413.7 

289.7 

65 

462. 8 

324.1 
















27 

267.9 

187.5 


317.0 


47 

366.2 

256. 4 

07 

415. 3 

290. 8 

67 

464. 5 


28 

268.7 

188.1 

88 

317. S 


48 

367. 0 

256. 9 

08 

416. 1 

291.4 

68 

465. 3 

325. 8 

29 


188. 7 

89 

31S. 7 

223.1 

49 

367. 8 

257. 5 

09 

417.0 

291. 9 

69 

466.1 

326. 4 

30 

270.3 

1S9.3 

90 

319.5 

223. 7 

50 

30S. 0 

258. 1 

10 

417.8 

292.5 

70 

466.9 

326. 9 

331 

271.1 

1S9.S 

391 

320. 3 

224.3 

451. 

309. 4 

258. 7 

511 

418.6 


571 

467.8 

327.5 

32 

272.0 

190.4 

92 

321.1 

224.8 

52 

370. 3 

259. 2 

12 

419.4 

293! 7 

72 

468. 6 

328.1 

33 


191.0 


321.9 

225.4 

53 

371.1 

259.8 

111 

420. 2 

294.2 

73 

469.4 

328. 7 

34 

273! 6 

191.6 

94 

322. 8 

226.0 

54 

371.9 

260.4 

14 

421.1 

294.8 

74 

470.2 

329.2 

35 

274.4 

192.1 

95 

323. 6 

226.5 

55 

372. 7 

261.0 

15 

421.9 

295.4 

75 

471.0 

329.8 

36 

275.2 

192.7 

96 

324.4 


56 

373.5 

261.5 

16 

422. 7 


76 

471.9 

330. 4 

37 

276.1 

193.3 

97 

325.2 


57 

374.4 

262.1 

17 

423.5 

296.5 

77 

472.7 

331.0 


276.9 

195.9 

98 

326. 0 

228! 3 

58 

375.2 


18 

424.3 

297.1 

78 

473.5 

331.5 



194.4 


326.9 

228. S 


376.0 

263.3 

19 

425. 2 

297.7 

79 

474.3 

332.1 

40 

278.5 

195.0 

400 I 

327. 7 

229.4 

60 

3-6. 8 

263.8 

20 

426.0 

298.3 

80 

475.1 

332. 7 

341 

279. 3 

195. 6 

401 

328. 5 

230.0 

461 

377.6 

264. 4 

521 

426.8 

298. 8 

'58 f 

476.0 

3 13.3 

42 

2S0.2 

196.1 

02 

329. 3 

230. 6 

62 


265.0 


427.6 

299.4 

82 

476.8 

333. 8 

43 

281.0 

196. 7 

03 

330.1 

231.1 

63 

379.3 

265. 5 

23 

428.4 

300.0 

83 

477. 6 

334.4 

44 

281.8 

197.3 

04 

550.9 

231.7 

64 

380.1 

266.1 

24 

429.3 

300.5 

84 

478.4 

335.0 

45 

282. 

197.9 

05 

331.8 

252.5 

65 

380.9 

266.7 

25 

430.1 

301.1 

85 

479.2 

335. 6 

46 

283.4 

198. 4 

06 

332.6 

232.9 

66 

381. 7 

267.3 

26 

430.9 

301. 7 

86 

480.1 

336.1 

47 

284. 3 

199. 0 

07 

333.4 

2..: ; 

67 

382.6 

267.8 

27 

431.7 

302.3 

87 

480.9 

336. 7 

48 

285.1 

199.6 

08 

334.2 

254.0 


383.4 

268.4 

28 • 

432.5 

302.8 

88 

481.7 

337.3 

49 

285.9 

200.2 

09 

335.0 

234.6 


384.2 

269.0 

29 

433. 4 

303.4 


482. 5 

337.9 

50 

286.7 

200.7 

10 

335.9 

255. ! 

70 

385. 0 

269. 6 

30 

434.2 

304.1) 

90 

483. 3 

338.4 

351 

287.5 

201.5 

411 

33&7 

•255. 7 

471 

385. 8 

270.1 

531 

4a5.0 

304.5 

5111 

484. 2 

339. 0 

52 

288.3 

201.9 

12 

337.5 

236.3 


3S6.6 

270. 7 

32 

435.8 

305.1 

92 

485.0 

339. 6 

53 

2S9.2 

202.5 

13 

338.3 

236.9 

73 

387.5 

271.3 

33 

436.6 

305. 7 

93 

485. 8 

340.2 

54 

290.0 

205.O 

14 

339.1 

257 4 

74 

388.3 

271.9 

34 

437.5 

306.3 

94 

486. 6 

340.7 

55 

290.8 

203.6 

15 

340.0 

238.0 

75 



35 

438.3 

306. S 

95 

4S7.4 

341.3 

56 

291.6 

204.2 

16 

340.8 

238.6 

76 

389^9 

273.0 

36 

439 1 

307.4 


488.3 

341.9 

57 

292.4 

204. 7 

17 

341.6 

239. 2 

77 

390. 7 

273.6 

37 

439.9 

308.0 

97 

489.1 

342.5 

58 

293.3 

205.3 

18 

342.4 

239.7 

78 

391.6 

274.2 

38 

440.7 

<i 

98 | 

489.9 

343.0 

59 

294.1 

205.9 

19 

343.2 

240.3 

79 

392.4 

274. 7 

39 

441.5 

309.1 

99 

490.7 

343.6 

60 

294.9 

20o.5 

20 

344.1 

240.9 

80 

393.2 

275.3 

40 

442.3 

309.7 

600 

491.5 

344.1 

Dist. 

Dep. 1 

Lat. 

Dist. 

Dep. 

Lat. 

Di5t ~ 

Dep. 

Lat. 

Dist. | 

' Dep. 

Lat. 

DistJ 

Dep. | 

Lat. 


55° (125°, 235°, 305°). 
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TABLE $ 
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Difference of Latitude and Departure for 38° (142°, 218°, 822°). 


ist. Lat. ( Dep. 

01 237.2 185.3 

02 231.0 185.9 

03 23*. 8 186.6 

04 239.6 1S7.2 

05 240.3 1S7.8 

06 241.1 188.4 

07 241.9 189.0 

08 242.7 189.6 

09 243.5 190.2 

10 244.3 190.9 

11 245.1 191.5 

12 245.9 192.1 

13 246.6 192.7 

14 247.4 193.3 

15 248.2 193.9 

16 249.0 194.6 

17 249.8 195.2 

18 250.6 195.8 

19 251.4 196.4 

20 252.2 197.0 

21 253.0 197.6 

22 j 253.7 19S.2 

23 1 254.5 198.9 

24 255.3 199.5 

25 256.1 200.1 

26 256.9 200.7 

27 257.7 201.3 

28 258.5 201.9 

29 259.3 202.6 

30 ' 260.0 203.2 

31 . 260.8 203.8 

32 261.6 204.4 

33 262.4 205.0 

34 ! 263.2 205.6 

35 | 264.0 206.3 

36 264.8 206.9 
37. i 265.6 207.5 

38 1 266.3 208.1 

39 I 267.1 208.7 

40 267.9 209._3 

41 I 268.7 209.9 

42 269.5 210.6 

43 270.3 211.2 

44 271.1 211.8 

46 272! 7 2is! 0 
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TABLE 4. 

Length of a Degree in Latitude and Longitude. 
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TABLE 12. [Page 673 

or finding the Variation of the Sun’s Right Ascension or Declination, or of the Equation of Time, ii 
any number of minutes of time, the Horary Motion being given at the top of the page in seconds 
and the number of minutes of time in the side column. Also for finding the Variation of th< 
Moon’s Declination or Right Ascension in seconds of time, the motion in one minute being givei 
at the top, and the numbers in the side column being taken for seconds. 









































TABLE 12. [Page 675 

or finding the Variation of the Sun’s Right Ascension or Declination, or of the Equation of Time, i 
any number of minutes of time, the Horary Motion being given at the top of the page in second 
anci the number of minutes of time in the side column. Also for finding the Variation of tl 
Moon’s Declination or Right Ascension in seconds of time, the motion in one minute being give 
at the top, and the numbers in the side column being taken for seconds. 
























For finding the Variation of the Sun’s Right Ascension or Declination, or of the Equation of Time, ii 
any number of minutes of time, the Horary Motion being given at the top of the page in seconds 
and the number of minutes of time in the side column. Also for finding the Variation of thi 
Moon’s Declination or Right Ascension in seconds of time, the motion in one minute being givei 
at the top, and the numbers in the side column being taken for seconds. 




10 10 10 

11 11 12 

13 13 13 


16 16 16 

17 18 18 

19 19 19 

20 20 21 

21 22 22 


18 19 19 13 

20 20 20 14 

21 22 22 15 

23 23 23 16 

24 24 25 17 

26 26 26 18 

27 27 28 19 

28 29 29 20 


36 36 37 
39 39 40 


56 56 57 58 59 

57 58 58 59 60 

58 59 60 60 61 

59 60 _61_|_62_ _63_ 

60 61 62 63 64 ' 

62 62 63 64 65 



68 69 70 

69 70 71 


55 56 57 39 

57 57 58 40 

58 59 59 flT 


68 69 70 48 

69 70 71 49 

71 72 73 50 


79 80 81 56 

81 82 83 57 

82 83 84 58 

84 85 86 59 




























TABLE 12. 


i of the Sun's Right Ascension or Declination, or of the Equation of Time, in 
s of time, the Horary Motion being given at the top of the page in seconds, 
inutes of time in the side column. Also for finding the Variation of the 
Right Ascension, in seconds of time, the motion in one minute being given 
ihere in the side column being taken for seconds. 






ir finding the Variation of the Sun’s Right Ascension or Declination, or of the Equation of Time, in 
any number of minutes of time, the Horary Motion being given at the top of the page in seconds, 
and the number of minutes of time in the side column. Also for finding the Variatior of the 
Moon’s Declination or Right Ascension, in seconds of time, the motion in one minute being given 
at the top and the numbers in the side column being taken for seconds. 


12 12 12 

14 14 14 

16 16 16 


:i 98 99 100 I' 

7 100 101 102 j 

5 102 102 103 ! 

9 103 104 105 

0 105 106 107 


















For finding the Variation of the Sun’s Right Ascension or Declination, or of the Equation of Time 
any number of: minutes of time, the Horary Motion being given at the top of the page in secon 
and the number of minutes of time in the side column. Also for finding the Variation of 
Muon’s Declination or Right Ascension in seconds of time, the motion in one minute being gb 
at the top, and the numbers in the side column lieing taken for seconds. 








For finding the Variation of the Sun’s Right Ascension or Declination, or of the Equation of Time, i 
any number of minutes of time, the Horary Motion being given at the top of the page in seconds 
and the number of minutes of time in the side column. Also for finding the Variation of th 
Moon’s Declination or Right. Ascension in seconds of time, the motion in one minute being give: 
at the top, and the numbers in the side column being taken for seconds. 





45 100 101 101 | 

46 ~wt 103 104 

47 104 105 106 

48 106 107 108 

49 109 109 110 

50 111 112 113 



102 102 42 

104 105 43 

106 107 44 

109 110 45 














>r finding the Variation of the Sun’s Right Ascension, or Declination, or of the Equation of 
any number of minutes of time, the Horary Motion being given at the top of the page in 
and the number of minutes of time in the side column. Also for finding the Yariatio 
Moon’s Declination or Right Ascension in seconds of time, the motion in one minute bei 
at the top. and the numbers in the side column being taken for seconds. 
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Table showing the variation of the altitude of an object arising from a change of 100 seconds in the 
.declination. Unmarked quantities in the Table are positive. If the change move the hotly toward 
the elevated pole, apply the correction to the altitude with the signs in the Table; otherwise, 



68 81 91 

74 88 98 

84 98 109 

97 112 


68 82 92 
76 89 100 
86 100 


69 83 93 
78 91 102 
88 103 


80 60 36 

95 68 38 

131 92 47 

84 70 55 


70 84 95 
79 93 104 
91 105 
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TABLE »L 


Variation of Altitude in one minute from meridian passage. 






























































































TABLE 31. [Page 727 

Tables for Thermometer Scales. 

°=Centigrade temperature; R°-- Reaumur temperature.) 












































TABLE 34. 
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For finding the distance of an object by an angle, measured from an elevated position, between th 
object and the horizon beyond. 
















8S6S 











































































TABLE 41. [Page 749 


Natural Sines and Cosines. 


rop. 


160 



.SO 

- 


I 

M. 

N.sine. N.cos. 

X.sme. 

N.a*. 

5"* sine. 


5'. sine. 

N.cos. 

N.sine. 

N.cos. 


0 

0 

25S82 

96593 

27564 

96126 

29237 

95630 

30902 

95106 

32557 

94552 

60 

0 


25910 

96585 

27592 

96118 

29265 

95622 

30929 

95097 

32584 

94542 

59 

1 

2 

25938 

96578 

27620 

96110 

29293 

95613 

30957 

95088 

32612 

94533 

58 


3 

25966 

96570 

27648 

96102 

29321 

95605 

30985 

95079 

32639 

94523 



4 

25994 

96562 

27676 

96094 

29348 


31012 

95070 

32667 

94514 

56 



26022 

96555 

27704 

96086 

29376 

95588 

31040 

95061 

32694 

94504 

55 

3 

6 

26050 

96547 

27731 

96078 

29404 

95579 

31068 

95052 

32722 

94495 

54 

3 

V 

26079 

96540 


96070 

29432 

95571 

31095 

95043 


94485 

53 

4 


26107 

96532 


96062 

29460 

95562 

31123 

95033 

32777 

94476 

52 



26135 

96524 

27815 

96054 

29487 

95554 

31151 

95024 

32804 

94466 

51 

5 

10 

26163 

96517 

27843 

96046 

29515 

95545 

31178 

95015 

32832 

94457 

50 

ft 

11 

26191 

96509 

27871 

96037 

29543 

95536 

31206 

95006 




5 

12 

26219 

96502 

27899 

96029 

29571 

9552S 

31233 

94997 

32887 

94438 

48 

6 

13 

26247 

96494 

27927 

96021 

29599 

95519 

31261 

94988 

32914 

94428 

47 

6 

14 

26275 

96486 

27955 

96013 

29626 

95511 

31289 

94979 

32942 

94418 

46 

7 

15 

26303- 

96479 

27983 

96005 

29654 

95502 

31316 

94970 

32969 

94409 

45 

7 

16 

26331 

96471 

28011 

95997 

29682 

95493 

31344 

94961 

32997 

94399 

44 

8 


26359 

96463 

28039 

95989 

29710 

95485 

31372 

94952 

33024 

94390 

43 

8 

18 

26387 

96456 

28067 

95981 

29737 

95476 

31399 

94943 

33051 

94380 

42 

9 

19 

26415 

96448 

28095 

95972 

29765 

95467 

31427 

94933 

33079 

94370 

41 

9 

20 

26443 

96440 

28123 

95964 

29793 

95459 

31454 

94924 

33106 

94361 

40 

9 

21 

26471 

96433 

28150 

95956 

29821 

95450 

31482 

94915 

33134 

94351 

39 

10 


26500 

96425 

28178 

95948 

29849 

95441 

31510 

94906 

33161 

94342 

38 

10 

23 

26528 

96417 

28206 

95940 

29876 

95433 

31537 

94897 

33189 

94332 

37 

11 

24 

26556 

96410 

28234 

95931 

29904 

95424 

31565 

94888 

33219 

94322 

36 

11 

25 

26584 

96402 

28262 

95923 

29932 

95415 

31593 

94878 

33244 

94313 

35 

12 

26 

26612 

96394 

28290 

95915 

29960 

95407 

31620 

94869 

33271 

94303 

34 

12 

27 

26640 

96386 

28318 

95907 

29987 

95398 

31648 

94860 

33298 

94293 

33 

13 

28 

26668 

96379 

28346 


30015 

95389 

31675 

94851 

33326 

94284 

32 

13 

29 

26096 

96371 

25374 

95890 

30043 

95380 

:;17U.; 

94842 

’. 

94274 

31 

14 

i 30 

26724 

96363 

28402 

958s2 

30071 

| 95372 

31730 

94-32 

33381 

94264 

30 

14 

31 

26752 

96355 

28429 

95-7 i 

30098 

95363 

31758 

94823 

33408 

94254 

29 

14 

32 

26780 

| 96347 

28457 

95-65 

30126 

95854 

31786 

94814 

33436 

94245 

28 

15 

33 

26808 

96340 

28485 

95857 

30154 

95345 

31813 

94805 

33463 

94235 

27 

15 

i 34 

26836 

96332 

28513 

95849 

30182 

95337 

31841 

94795 

33490 

94225 

26 

16 

' 35 

26864 

96324 

28541 

95841 

30209 

95328 

31868 

94786 

33518 

94215 

25 

16 

1 36 

26S92 

96316 

26569 | 

95,-32 

30237 

95319 

31S96 

94777 

33545 

94206 

24 

17 

37 

26920 

96308 

28597 i 

95824 

30265 

95310 

31923 


33573 

94196 

23 

17 

38 

26948 

96301 

28625 

95,-16 

30292 

95301 

31951 

94758 

33600 

94186 


18 

39 

26976 

96293 

28652 

95807 

30320 

95293 

31979 

94749 

33627 

94176 

21 

18 

40 

27004 

96285 

28680 

95799 

30348 

95284 

32006 

94740 

33655 

94167 

20 

18 

41 

27032 

96277 

28708 

95791 

30376 

95275 

;2".;4 

94730 

33682 

94157 

19 

19 

42 

27060 

96269 

28736 

95782 

30403 

95266 

32061 

94721 

33710 

941*7 

18 

19 , 43 

27088 

96261 

28764 

95774 

30431 

95257 

8211-9 

94712 

“33737“ i 

"4187 

17 

20 

44 

27116 

96253 

28792 

95766 

30459 

95248 

32116 

94702 

33764 

94127 

16 

20 

45 

27144 

96246 

28820 

95757 

304S6 

95240 

32144 

94693 

33792 

94118 

15 

21 

46 

27172 

96238 

28847 

95749 

30514 

95231 

32171 

94684 

33819 

94108 

14 

21 


27200 1 

96230 

28875 

9574" 

30542 

95222 

32199 

94674 

33846 

94098 

13 

22 

48 

27228 1 

96222 

28903 

95732 

30570 

95213 

32227 

94665 

33,-74 

94088 

12 

22 

49 

27256 

96214 

28931 

95724 

30597 

95204 

32254 

94656 

38901 

94078 

TTl 

23 

50 

27284 

96206 

28959 

95715 

30625 

95195 

322S2 

94646 

33929 

94068 

10 

23 


27312 

96198 

28987 

95707 

30653 

95186 

32309 

94637 

33956 

94058 

9 

23 

52 

27340 

96190 

29015 

95698 

30680 

95177 

32337 

94627 

33983 

94049 

8 

24 


27368 | 

961S2 

29042 

95690 

30708 

95168 

32364 

94618 

34011 

94039 

7 

24 

54 

27396 

96174 

29070 

956-1 

30736 

95159 

32392 

94609 

8403- 

94029 

6 

25 

55 


96166 

29098 

95673 

30763 

95150 

32419“ 

194599 

34065 

94019 

5 

25 

56 

27452 

96158 

29126 

95664 

30791 

95142 

32447 

94590 

34093 

94009 

4 
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Natural Sines and Cosines. 
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n 

18 

17 

17 

17 

17 

16 

16 

If 


II 

II 

II 
























TABLE 42. 

Logarithms of Number 


[Page 757 


















































r 




TABLE 42. 
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No. 6400-7000. 







Lor. 8061$-MftlO. | 

No. 

u 

1 


S 

* 


8 

J 

6 

!> 


640 

80618 

80625 

80632 

80638 

80645 

80652 

80659 

80665 

80672 

80679 


5 

641 

KtU>Krt 

80693 

80699 

80706 

80713 

80720 

80726 

80733 

80740 

80747 



642 

80754 

80760 

80767 

80774 

80781 

80787 

80794 

80801 

80808 

80814 


1 

643 

80821 


80835 

80841 

80848 

80855 

80862 

80868 

80875 

80882 

- 

1 

644 

80889 

80895 

80902 

80909 

80916 

80922 

80929 

80936 

80943 

80949 



645 

80956 

80963 

80969 

80976 

80983 

80990 

80996 

81003 

81010 

81017 

Z 

t 

646 

81023 

81030 

81037 

81043 

81050 

81057 

81064 

81070 

81077 

81084 



647 

81090 

81097 

81104 

81111 

81117 

81124 

81131 

81137 

81144 

81151 



648 

81158 

81164 

81171 

81178 

81184 

81191 

81198 

81204 

81211 

81218 


a 

640 

81224 

81231 

81238 

81245 

81251 

81258 

81265 

81271 

81278 

81285 


r 

650 

81291 

81298 

81305 

81311 

81318 

81325 

81331 

81338 

81345 

81351 





813tio 

81371 


81385 







652 

81425 

81431 

81438 

81445 

81451 

81458 

81465 

81471 

81478 

81485 


653 

81491 

8149S 

81505 

81511 

81518 

81525 

81531 

81538 

81544 

81551 


654 

81558 

81564 

81571 

81578 

81584 

81591 

81598 

81604 

81611 

81617 


655 

81624 

81631 

81637 

81644 

81651 

81657 

81664 

81671 

81677 

81684 



81690 

81697 

81704 

81710 

81717 

81723 

81730 

81737 

81743 

81750 


657 

81757 

81763 

81770 

81776 

81783 

81790 

81796 

81803 

81809 

81816 


658 

81823 

81829 

81836 

81842 

81849 

81856 

81862 

81869 

81875 

81882 


659 

81889 

81S95 

81902 

81908 

81915 

81921 

81928 

81935 

81941 

81948 


660 

81954 

81961 

81968 

81974 

81981 

819S7 

81994 

82000 

82007 

82014 


661 

82020 

82027 

82033 

82040 

82046 

82053 

82060 

82066 

82073 

82079 


662 

82036 

82092 

82099 

82105 

82112 

82119 

82125 

82132 

82138 

82145 


663 

82151 

82158 

82164 

82171 

82178 

82184 

82191 

82197 

82204 

82210 


664 

82217 

82223 

82230 

82236 

82243 

82249 

82256 

82263 

82269 

82276 




82289 

82295 

82302 

82308 

82315 

82321 

82328 

82334 

82341 


666 

82347 

82354 

82360 

82367 

82373 

82380 

82387 

82393 

82400 

82406 


667 

82413 

82419 

82426 

82432 

82439 

82445 

82452 

82458 

82465 

82471 


668 

82478 

82484 

82491 

82497 

82504 

82510 

82517 

82523 

82530 

82536 


669 

82543 

82549 

82556 

82562 

82569 

S2575 

82582 

82588 

82595 

82601 


670 

82607 

82614 

82620 

82627 

82633 

82640 

82046 

82653 

82659 

82666 


671 


82679 

82685 

82692 

82698 

82705 

82711' 

'37 Is 

82724 

82730 



S97M7 

82743 

82750 

82756 

82763 

82769 

82776 

82782 

82789 

82795 


673 

82802 

82S08 

82814 

82821 

82827 

82834 

82840 

82847 

82853 

82860 


gj74 

S2*'M> 

82872 

82879 

82885 

82892 

82898 

82905 

62911 

82918 

82924 


675 

~82930" 

82937 

82943 

82950 

82956 

82963 

82969 

82975 

82982 

82988 


676 

82995 

I 83001 

83008 

83014 

83020 

83027 

83033 

83040 

8304.1 

83052 


677 

83059 

83065 

83072 

83078 

, S3085 

83091 

83097 

83104 

83110 

83117 


678 

83123 

j 83l->9 

83136 

83142 

83149 

83155 

83161 

83168 

83174 

83181 


679 

83187 

83193 

83200 

83206 

83213 

83219 

83225 

83232 

83238 

83245 



83251 

83257 

83264 

83270 

83276 

83283 


j 83296 

83302 

,43308 


681 

S3315 

83321 

83327 

83334 

83340 

83347 

83353 

83359 

83366 

83372 



83378 

83385 

S3391 

83398 

83404 

83410 

83417 

83423 

83429 

83436 


683 

83442 

| 83448 

83455 

83461 

83467 

83474 

83480 

83487 

83493 

83499 


684 

83506 

| 83512 

835IS 

83525 

83531 

83537 

83544 

83550 

1 83556 

83563 


685 

83569 

| * 83575 

835K2 

83588 

83594 

~ 83601 

83607 

83613' 

83620 

1)3626 


686 

83632 

83639 

83645 

83651 

83<>58 

83664 

83670 

83677 

: S36S3 

S36S9 



83696 

j 83702 

83708 

83715 

83721 


83734 

83740 

1 8.3746 

83753 


688 

83759 

i 83765 

i 83771 

83778 

83784 

83790 


83803 

83809 

,43816 


689 

83822 

i 83828 

I 83S35 

83841 

83847 

83853 

S3S60 

83866 

83872 

83879 


« 

090 

83885" 

83801 

' "83S97 

83904 

83910 

" 83916 

83923” 

83929 

.43935" 

,43942 



691 

83948 

83954 

' 83960 

83967 

83973 


83985 



84004 

i 

i 


84011 

84017 

84023 

84029 

84036 

84042 

84048 

84055 

84061 

84067 



- 693 

84073 

84080 

84086 


84098 

84105 

84111 

84117 

84123 

84130 

3 

2 

694 

84136 

84142 

84148 

84155 

S4161 

84167 

m 173 

84180 

81186 

84192 

4 



84198 

842075 

84211 

1 84217 

84223 

84230 


84242' 

84248 

84255 

5 

3 

696 

84261 

84267 

. 84273 

84280 

84286 

84292 


8431)5 

84311 

84317 




84323 

84330 

84336 

84342 

J 84348 

84354 

84361 

84367 

84373 

84379 

7 

4 


84336 

.84392 

84398 

84404 

, 84410 

84417 

84423 


84435 

84442 


5 

699 

84448 

84454 

84460 

84466 

S4473 

84479 

84485 

84491 

84497 

84504 

9 

5 

No. 

0 

1 



’ 

1 6 

6 


1 8 

9 
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Log. Sines, Tangents, and Secants. 


[Page 773 



10.00007 
00007 
00007 
00007 
00008 
fftOOOOH 
0000s 
oooos 
oooos 
_ 000tw_ 
10.00008 
00009 
O0O10 
00010 

_00010 

10.00010 
00011 
00011 
00011 
00011 
10.00012 
00012 
00012 
. 00013 
00013 
10. 00013 
00014 
00014 
00014 
_ _OOOdo_ 
10. 00015 
00015 
00018 
00016 
00016 
10.00017 
00017 
00017 


10. 00018 
00019 
■t 00019 
00019 
00020 
10.00020 
00021 
00021 
00021 
00022 
10. 00022 



99992 

99992 

99992 

_99jWl_ 

9. 99991 
99991 
99990 
99990 
99990_ 
9.99990 
99989 
99989 
99989 
99989 


999,88 
999.87 
99987 
9.99987 
99986 


99985 
9. 99985 
99985 


99981 

99981 

99981 

_99980 

9.99980 
99979 
99979 


9. 99978 


M. 

60 


47 

46 


44 


41 

40 

39 


31 


29 


26 

25 

24 

23 

21 

20 

19 

18 

17 

J6 

Ts 

14 

13 

12 

_11 

10 
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Log. Sines, Tangents, and Secants. 


2512 
0 25 20 
25 2S 


26 S 
26 16 
26 24 
26 32 
0 26 40 
26 48 

26 56 

27 4 
27 12 


0 27 20 
27 28 
27 36 
27 44 


28 16 
28 24 
28 32 
0 28 40 


29 36 
29 44 

29 52 

i. ;;.r g 

30 8 
30 16 
30 24 
30 32 

0 30 40 


8.73069 
73303 
73535 
73767 

_73997^ 

8. 74226 
74454 
74680 
74906 
75130_ 
8. 75353 

75795 

76015 

'6234 


8.76451 i 
76667 
76883 

77310 


77943 

78152 

78360 


78979 
79183 
79386 
1. 79588 
79789 I 
79990 
80189 
_80388j 
!. 80585 
80782 
80978 ; 
81173 
81367 
1. 81500 
81752 
81944 
82134 
_S2324 
I. 82513 


27641 
27403 
_27 lu¬ 
ll. 26931 
26697 
26465 
26233 

_26003 

1 11. 25774 
25546 
25320 
25094 

_24870 

11.24647 
220 | 24425 

220 I 24205 

219 23985 

217 | 23766 

216 j 11. 23549 

216 i 23333 

211 23117 

213 22903 

212 | 22690 

211 |lL22478 
210 22267 

209 , 22057 

208 1 21818 

208 j 21640 

206 | 11.21432 

21021 
20817 
20614 


205 

204 


201 j ll._2Q412 

201 i 20211 

199 | 20010 

199 i 19811 

197 1 19612 

197 1 11.19415 
19218 
19022 


194 I 


1882 


| 193 j 18633 

'! 192 '11.18440 

192 ; 18248 

190 J 18056 

190 | 17866 

189 _17676 

188 11.17487 


j I Mil. r. Cotangent. 


I. 71940 
72181 
724.20 
72' 59 


8. 73132 
73366 
73600 
73832 

_74063^ 

8. 74292 
74521 
74748 
74974 

_75199_ 

8. 75423 
75645 
75867 
76087 
76306 


77387 
:. 77600 f 
77811 I 
78022 
7S232 
78441 | 


27580 
27341 
27104 ! 

1. 26868 
26634 
26400 
26168 
25937 

L. 25708 
25479 


24133 
23913 
_ 23694 I 
1.23475 
23258 I 
23042 
22827 

_22613 I 

1.22400; 

221891 

3197 ; 


10.00060 
00060 
00061 
00062 
00062 
10. 00063 9. 99937 
000641 99936 

00064 99936 

00065 99935 

000661 99934 


99938 

99938 


10. 00066 9. 99934 
00067 99933 

0006S 99932 

0006S 99932 

_000691 99931 

"10. 00070 , 9. 99930 
00071 | 99929 


21768 
21559 

8.78649! 206 'll. 21351" 
21145 
209.39 
20734 
20530 


78855 
79061 
79266 
79470 
8. 79673 
79875 
80076 
80277 

_804761 

8." 80674 
80872 
81068 ! 
81264 

_81_459_._ 

8.81653 I 
81846 
82038 
82230 
82420 
8.82610 


00071 
00072 
00073 
10.00074 
00074 
00075 
00076 
00077 
10.00077 
00078 
00079 
00080 

000 80_ 

10. 00081| 9. 99919 


99929 

99928 

99927 

9.99926 

99926 

99925 

99924 

99923 

"9791)923" 

99922 

99921 

99920 

99920 


20125 

19924 

19723 

11)524 

1.19326 

19128 

18932 

18736 

18511 

1.18347 

1.8154 


99918 

99917 

99917 

90916 

9.99915 
99914 
99913 
99913 


00082 
00083 
00083 

_00084^ 

10. 00085 
000,86 
00087 
00087 

000 88 _ 

T07W0S9:~979991T 
000901 99910 

00091 99909 

00091 99909 

_00092 | 99908 

10.00093 9. 99907.. 
00094 99906 

00095 99905 

00096 99904 

0009 61 9990 4 

10.00097 I 9. 99903 
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B C C 16S 
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0 9.98872 60 

0 98869 59 

0 9.8867 58 

0 98864 57 

0 98861 56 

0 9.98S5tT 55 
0 98855 54 

0 98852 53 

0 98849 52 

__0_98846 _51_ 

1 9.98843 50 
1 98840 49 

1 98837 48 

1 98834 47 

1 98831 46 

1 9.98828 45 


1 98816 41 

1 9.98813 40 

1 98810 39 

1 98807 38 

1 98804 37 

1 98801 36 

1 9.98798 35 

1 98795 34 

1 98792 33 

1 98789 32 

1 98786 31 

2 9.98783 30 

2 98780 29 
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A AH B C C 164° 
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b c c n 


P.M 

Sine. 

Did 

Cosecant. 

Tmifjrnt. 

Did 

Cotangent 

Secant. 

Did 

Cosine. 


o 

9. 55433 

0 

10.44567 

9. 58418 

0 

10.41582 

10. 02985 

0 




55466 

1 

44534 


1 

41545 

02990 

0 

97010 


16 

55499 

I 

44501 

58493 

1 

41507 


0 



24 

55532 


44468 

58531 


41469 

02999 

0 

97001 


32 

55564 


44436 


2 

41431 

03004 

0 

96996 


40 

9.55597 

3 
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11S3S 9.07S45 
14841 .07853 

11813 .07S62 

11845 .07S70 

11818 9.07879 
11S50 .07SS7 

11853 .07S9G 

11S55 .07905_ 

'11857 9.07913' 
11860 .07922 

118G2 .07930 

11SG4 .07939 


11754 9.07536 
11756 .07544 

11759 .07553 

117G1 .07562 

11763 9.07570 
11766 .07579 

117GS .07587 

11770 .07596 

11773 9.07605 ' 


11782 9.07639 
117S4 .07647 

117S7 .07656 

11789 .07665 

11791 9.07673 " 
11794 .07682 

11796 .07690 

11798 .07699 

11801 9.07708 


11SS1 .07999 

11883 _.OS007_ 
11885 9.0S0I6 
11S88 .0S024 

11890 .08033 

11892 .0S041 

11895 9.08050 
11897 ,08058 

11900 .08067 

11902 .08075 

11904 9.0S0S4 
11907 .0S092 

11909 .08101 

11911 .08110 

11914 9.08118 
11916 .08127 

11918 .08135 

11921 .OS144 
11923 9 .OS152 
11925 .08161 


.11933 9.081S6 
.11935 .0S195 

,11937 .08203 

,11940 .08212 

.11942' 9.0.8220 


12003 .08442 

12006 .0S450 

12008 9.08459 ' 
12010 .08467 

12013 .08475 

12015 .08484 

12018 9.0S492 f 
12020 .08501 

12022 .08509 

12025 .0S.31S | 


12039 .0S569 

12041 .08577 

12044 .08586 

12016 9.08594 ' 
12048 .08603 

12051 .08611 

12053 . 08620 

12055 9.0SG2S 
13058 .08637 

12060 .08645 

12062 ,08654 

12005 9.08662 ' 
12067 .08671 

12070 .08679 

12072 .0S6S7 


111 9.08933 
143 .08941 . 

146 .08949 

148 .0895S_ 

150 9.08960 ' 


1 3214 .09194 i 

12217 9.09202 
12219 .09211 

12223 .09219 

12324 .09227 
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TABLE 45. 

Havcrsines. 
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4 h 0”> CO" O' 

4>> im 60° 15' 

45 gm 

0 3 30' 

45 S”> 60° 45' 

4114 m 

61° 0' 


* 

Log. Ilav. 

Nat. Ilav. 

Log. Ilav. 

Nat. Gav. 

Log. Hav. 

Nat. Ilav. 

Log.Hav. 

Nat. Ilav. 

Log. Hav. 

Nat. Ilav. 

s 

o 

9.39794 

.25000 

9.40121 

.25189 

9.40447 

.25379 

9.40771 

.25569 

9.41094 

.25760 

611 

1 

.39799 

.25003 

.40127 

.25192 

.40453 

.25382 

.40777 

.25572 

.41099 

.25763 



.39S05 

.25006 

.40132 

.25195 

.4045S 

.25385 

.407S2 

.25575 

.41105 

.25766 


S 

.39810 

.25009 

.40138 

.25199 

.40463 

.25388 

.40787 

.25578 

.41110 

.25769 


+ 1 

9.39816 

.25013 

9.40143 

.25202 

9.40469 

.25391 

9.40793 

.25582 

9.11115 

.25772 


5 

.39821 

.25016 

.40149 

.25205 

.40474 

.25395 

.40798 


.41121 

.25775 


6 

.39S27 

.25019 

.40154 

.25208 

.404S0 

.25398 

.40804 

.25588 

.41120 

.25779 

54 

7 . 

.39832 

.25022 

.40159 

.25211 

.40485 

.25401 

.40809 

.25591 

.41131 

.25782 

53 

+ 2' 

9.39838 

.25025 

9.40165 

.25214 

9.40490 

.25404 

9.40S14 


9.41137 

.25785 


9 

.39S43 

.25028 

.40170 

.25218 

.40496 

.25407 

.40820 

.25597 

.41142 

.25788 


10 

.39S49 

.25032 

.40176 


.40501 

.25410 

.40S25 

.25601 

.41147 

.25791 

50 

11 

.39854 

.25035 

.40181 

.25224 

.40507 

.25414 

.40831 

.25601 

.41153 

.25795 

49 

+ 3' 

9.39S60 

.25038 

9.401S7 

.25227 

9.40512 

.25417 

9.40836 

.25607 

9.41158 

.25798 

4S 

IS 

.39S65 

.25041 

.40192 

.25230 

.405 IS 

.25420 

.40841 

.25610 

.41163 

.25801 

47 

u 

.39S71 

.25044 

.4019S 

.25233 

.40523 

.25423 

.40847 

.25613 

.41169 

.25804 

46 

15 

.39S76 

.25047 

.40203 

.25237 

.40528 

.25426 

.408.52 

.25617 

.41174 

.25807 

45 

+ *' 

9.39881 

.25050 

9.4020S 

.25240 

9.40534 

.25429 

9.40858 

.25620 

9.41180 

.25810 

44 

17 

.39SS7 

.25054 

.40214 

.25243 

.40539 

.25433 

.40863 

.25623 

.41185 

.25811 

43 

IS 

.39*92 

.*£5057 

.40219 

.25246 

.40545 

.25436 

.40S6S 

.25626 

.41190 

.25817 

42 

19 

.39S9S 

.25060 

.40225 

.25249 

.40550 

.25439 

.40S74 

.25629 

.41196 

.25820 

41 


9.39903 

.25063 

9.40230 


9.40555 

.25442 

9.40S79 

.2.5632 

9.41201 

.25823 


‘ SI 

.39909 

.25066 

.40236 

.25255 

.40561 

.25445 

.40SS4 

.25636 

.41206 

.25826 

39 

22 

.39914 

.25069 

.40241 

.25259 

.40566 

.25448 

.40890 

.25639 

.41212 

.25830 

58 

S3 

.39920 

.25072 

.40246 

.25262 

.40572 

.25452 

.40S95 

.3564*2 

.41217 

.25833 

37 

+ 6 

9.39925 

.25076 

9.40232 

.25265 

9.40577 

.25455 

9.40900 

.25645 

9.41222 

.25836 

36 

So 

.39931 

.25079 

.40257 

.25268 

.40582 

.25458 

.40906 

.25648 

.41228 

.25839 

35 

26 

.39936 

.25032 

.40263 

.25271 

.40588 

.25461 

.40911 

.25651 

.41233 

.25842 

54 

27 

.39942 

.25085 

.40268 

.25274 

.40593 

.25464 

40917 

.25655 

.41238 

.25815 

.33 

+ 

9.39947 

.250SS 

9.40274 

.25278 

9.40599 

.25467 

9.40922 

.25658 

9.41244 

.25849 

32 

29 

.39952 

.25091 

.40279 

.25281 

.40604 

.25471 

.40927 

.25661 

.41249 


41 

30 

.3995S 

.25095 

.40284 

.25284 

.40609 

.25474 

.40933 

.25664 

.41254 

.25855 

30 

SI 

.39903 

.25098 

.40290 

.25287 

.40615 

.25477 

.40938 

.25667 

.41260 

.35858 

29 

+ 8' 

9.39969 

.25101 

9.40295 

.25290 

9.40620 

.25480 

9.40943 

.25671 

9.41265 

.25861 

v 

S3 

.39974 

.25104 

.40301 

.25293 

.40626 

.254S3 

.40949 

.25674 

.41270 

.25865 


. S4 

.399S0 

.25107 1 

.40306 

.25297 

.40631 

.254S7 

.40954 

.25677 

.41270 

.25868 

26 

35 

.39:185 

.25110] 

.40312 

.25300 

.40636 

.25490 

.40960 

.25680 

.41281 

.25871 

25 

+ 9' 

9 39991 

.25113 

9.40317 

.25303 

9.40642 

.25493 

9.40965 

.25683 

9.41287 

.25874 

24 

S7 

.39996 

.25117 

.40322 

.25306 

.40647 

.25496 

.40970 

.25686 

.41292 

.25877 

23 

SS 

.40002 

.25120 

.4032S 

.25309 

.40653 

.25499 

.40976 

.25690 

.41297 

.25880 


39 

.40007 

.25123 

.40333 

.25312 

.40658 

.25502 

.40981 

.25693 

.41303 

.25881 

21 

+ 10' 

9.40012 

.25126 

9.40339 

.25316 

9.40663 

.25506 

9.40986 

.25696 

9.4130S 

.25887 


41 

.40018 

.25129 

.40344 

.25319 

.40669 

.25509 

.40992 

.25699 

.41313 

.25890 


42 

.40023 

.25132 

.40350 

.25322 

.40674 

.25512 

.40997 

.25702 

.41319 

.25893 

18 

43 

.40029 

.25136 

.40355 

.25325 

.406S0 

.25515 

.41003 

.25705 

.11324 

.25*96 

17 

+ 11' 

9.40034 

.25139 

9.40360 

.25328 

9. tons', 

.25518 

9.41008 

.25709 

9.41329 

.25901) 

11 , 

45 

.40040 

.25142 

.40366 

.25331 

.40690 


.41013 

.25712 

.11335 

.25903 

15 

46 

.40045 

.25145 

.40371 

.25335 

.40696 

.25525 

.41019 

.25715 

.41340 

.35906 

14 

47 

HKJ51 

.25148 

.40377 

.25338 

.40701 

.25528 

.41024 

.25718 

.41345 

.25903 

IS 

+ 1 2' 

9.40056 

.25151 

9.403S2 

.25341 

9.40707 

.25531 

9.41029 

.25721 

9.41351 I 

.35912 


49 

.40062 

.25154 

.40388 

.25344 

.40712 

.25534 

.41033 

.25724 

.41356 

.25915 


50 

.40067 

.25158 

.40393 

.25347 

.40717 

.25537 

.41040 

.25728 

.41361 

.25919 


51 

.40072 

.25161 

.40398 

.25350 

.40723 

.25540 

.41046 

.25731 

.41367 

.25922 

9 

+ 13' 

9.4007S 

.25164 

9.40404 

.25354 

9.40728 

.25544 

9.41051 

.25731 


.25925 


5S 

.400S3 

.25167 

.40409 

.25357 

.40734 

.25547 

.41056 

.25737 

^41377 

.25928 

7 

54 

.40089 

.25170 

.40415 

.25360 

.40739 

.25550 

.41062 

.25740 

.41383 

.25931 

6 

55 

.40094 

.25173 

.40420 

.25363 

.40744 

.25553 

.41067 

.25741 

.41388 

.259.35 

5 

+ 14' 

9.40100 

.25177 

9.40425 

.25366 

9.40750 

.25556 

9 411,72 

.25747 

9.41393 

.25938 

i 

57 

.40105 

.25180 

.40431 

.25369 

.40755 

.25559 

.41078 

.25750 

.41399 

.25911 

3 

58 

.40111 

.25183 

.40436 

.25372 

.40761 

.25563 

.41083 

.25753 

.41404 

.25911 

2 

59 

.40116 

.25186 

.40442 

.25370 

.40766 

.2556,, 

.4108S 

.25756 

.41409 | 

.25917 

J_ 

+ 15 

9 1U121 

.25189 

9.40447 

.25379 

9.40771 

.25569 

9.41094 

.25700 

9.41415 

.25951 

0 


195 59™ 

195 5gm 

195 57m 

195 56 m 

195 5. r ,m 

_ 
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'FABLE 

Uavorsi 

45. 




[Page 863 

s 

4h 20 m 

65° <y 

4ft 27™ 

65° 15' 

j f h f>f>m 

65° W 

4 ft 03m 

65° 45' 

4 h 24 m 

66° O' 


Log. Hav 

Nat. Hav. 

Log. Ilav. 

Nat. Hav. 

Log. Hav. 

Nat. Hav. 

Log. Hav. 

Nat. Hav. 

Log. Hav. 

Nat. Hav. 

0 

9.40043 

.28869 

9.40340 

.29067 

9.40035 

.29265 

9.40929 

.29464 

9.47222 

.29663 

60 

1 

.40048 


.40345 

.29070 

.40040 

.292G9 

.40934 

.29467 

.47227 

.29666 


2 

.4G053 


.40350 

.29074 

.40045 

.29272 

.40939 

.29471 

.47231 

.29670 


S 

.40058 

.28.879 

.40355 

.29077 

.40050 

.29275 

.40944 

.29474 

.47230 

.29673 

57 

+ 1' 

9.40063 


9.40300 

.29080 

9.40055 

.29279 

9.40949 

.29477 

9.47241 

.29676 

56 


.46008 

.25586 

.4G3G5 

.29081 

.40000 

.29282 

.40954 

.29481 

.47246 

.29680 


6 

.46073 

.28859 

.40370 

.29087 

.40005 

.29285 

.40959 

.29484 

.47251 

.29683 

33 

7 

.40078 

.28892 

.40375 

.29090 

.40070 

.29289 

.40903 

.29487 

.47250 

.29686 

.5 J 

+ 2' 

9.40083 

.25895 

9.40380 

.29093 


.29292 

9.40908 

.29491 

9.47201 

.29690 

Hi 

9 

.4G0SS 

.2SS99 

.403S4 

.29097 

.40080 

.29295 

.40973 

.29494 

.47206 

.29693 


10 

.40093 

.2S902 

.46389 

.29100 


.‘>9298 

.4097S 

.29497 

.47270 

.29696 


11 

.4009S 

.28905 

.40394 

.29103 

.4(3089 

.29302 

.40953 

.29501 

.47275 

.29700 

49 


9.40103 

.25909 

9.40399 

.29107 

9.40094 

.29305 

9.4(>0SS 

.29504 

9.47280 

.29703 

48 

IS 

.40108 

.2S912 

.40404 

.29110 

.40099 

.29308 

.40993 

.29507 


.29706 


14 

.40113 

.28915 

.40409 

.29113 

.40704 

.20312 

.40998 

.29510 

.47290 

.29710 

46 

15 

.46118 

•2S918 

.46414 

.29117 

.40709 

.29315 

.47003 

.29514 

.47295 

.29713 

45 

+ 4' 

9.40123 

.28922 

9.40419 

.29120 

9.40714 

.29318 

9.47007 

.29517 

9.47300 

.29716 

44 

17 

.4012S 

.28925 

.46424 

.29123 

.40719 

.29322 

.47012 

.29520 

.47304 

.29720 


IS 

.46132 

.2S92S 

.46429 

.29120 

.40724 

.29325 

.47017 

.29524 

.47309 

.29723 


19 

.40137 

.28932 

.40434 

.29130 

.40729 

.29328 

.47022 

.29527 

.47314 

.29726 

41 

+ y 

9.40142 

.28935 

9.40439 

.29133 

9.40733 

.29332 

9.47027 

.29530 

9.47319 

.29730 


21 

.40147 

.28938 

.46444 

.29136 

.40738 

.29335 

.47032 

.29534 

.47324 

.29733 


22 

.46152 

.28912 

.40448 

.29140 

.40743 

.29338 

.47037 

.29537 

.47329 

.29736 


2S 

.46157 

.28945 

.46453 

.29143 

.4074S 

.29341 

.47042 

.29540 

.47334 

.29740 


+ y 

9.40162 

.2S948 


.29146 

9.40753 

.29345 

9.47046 

.29544 

9.47338 

.29743 

56 

25 

.40167 

.28952 

.40403 

.29150 

.40758 

.2934S 

.47051 

.29547 

.47343 

.29746 


26 

.46172 

.289.55 

.46408 

.29153 

.40763 

.29351 

.47056 

.29550 

.47348 

.29750 

34 

27 

.46177 

•2S958 

.4047.) 

.2915G 

.4070S 

.29355 

.47061 

.29551 

.47353 

.29753 

33 

+ r 

9.401S2 

.28961 

9.40478 

.29160 

9.40773 

.29358 

9.47000 

.29557 

9.17 . 8 

.29756 


29 

.46187 

.28965 

.4G4S3 

.29163 

.4077S 

.29361 

.47071 

.29560 

.47303 

.29700 

■ 1 

SO 

.46192 

.28968 

.464SS 

.29166 

.4C7S2 

.29365 


.29564 

.47367 

.29763 

30 

SI 

.46197 

.28971 

.46493 

.29169 

.40787 

.29368 

!l70Sl 

.29567 

.47372 

.29766 

49 

+ 8' 

9.40202 

.28975 

9.40498 

.29173 

9.40792 

.29371 

9.47085 

.29570 

9.47377 

.29770 

43 

S3 

.46207 

.28978 

.40503 

.29176 

.40797 

.29375 

.47090 

.29573 

.473S2 

.29773 


S4 

.40212 

.2S9S1 

.4050S 

.29179 

.46S02 

.29378 

.47095 

.29577 

.47387 

.29776 

46 

S5 

.46217 

.2S985 

.40512 

.29183 

.40807 

.29381 

.47100 

.29580 

.47392 

.29779 

45 

+ 9' 

9.40222 

.28988 

9.40517 

.29186 

9.40S12 

.29385 

9 47105 

.29583 

9.47397 

.29783 

-44 

S7 

.46226 

.28991 

.40522 

.291S9 

.46S17 

.29388 

.47110 

.29587 

.47401 

.29786 

43 

38 

.46231 

.28994 

.40527 

.29193 

.40822 

.29391 

.47115 

.29590 

.47406 

.29789 


39 

.46236 

.28998 

.46532 

.2919G 

.4GS27 

.29394 

.47.1 _(* 

.29593 

.47411 

.29793 

. 

+ 10' 

9.46241 

.29001 

9.40537 

.29199 

9.40831 

.29398 

9.47 i_'4 

.29597 

9.47416: 

.29796 

40 

41 

.46246 

.29001 

.46542 

.29202 

.40836 

.29401 

.47129 

.29600 

.47421 

.29799 

19 

42 

.40251 

.29008 

.46547 

.29206 

.40841 

.29404 

.47134 

.29603 

.47426 

.29803 

13 

43 

.46256 

.29011 

.40552 

.29209 

.46846 

.29408 

.47139 

.29607 

.47431 

.29806 

17 

+ 11' 

9.46261 

.29014 

9.46557 

.29212 

9.40851 

.29411 

O.irUl 

.29610 

9.47435 

.29809 

16 

45 

.46266 

.29017 

.46562 

.29216 

.40856 

.29414 

.47149 

.29613 

.47440 

.29813 


46 

.46271 

.29021 

.40567 

.29219 

.40861 

.29418 

.47154 

.29617 

.47445 

.29816 

14 

47 

.46276 

.29024 

.46571 

.29222 

.46866 

.29421 

.47159 

.29620 

.47450 

.29819 

13 

+ 12 


.29027 

9.46570 

.29226 

9.4GS71 

.29424 

9.47163 

.29623 

9 47455 

.29823 

14 

49 

’462S6 

.29031 

.405S1 

.29229 

.40875 

! .29428 

.47168 

.29627 

.47400 

.29826 

11 


.40291 

.29034 

.465S6 

.29232 

.46SS0 

. .29431 

.47173 

.29630 

.47464 

.29829 


51 

.40296 

.29037 

.40591 

.29236 

.40SS5 

.29434 

.47178 

.29633 

.47409 

.29833 

9 

+ 13' 

9.40301 

1 .29041 

9.40590 

.2923!) 

9.40890 

.29438 

9.47183 

.29637 

9.47474 

.29836 

~~S~ 

53 

.46305 

.29044 

.40601 

.29242 

.40895 

.29441 

.47188 

.29640 

.47479 

.298,39 


54 

.40310 

.29047 

.4G600 

.29245 

.46900 

.29444 

.47193 

.29643 

.474S4 

.29843 

6 

55 

.46315 

.29051 

.40011 

.29249 

.40905 

.29447 

.47197 1 

.29647 

.47489 

.29846 

_i_ 

+ 14' 

9.40320 

.29051 

9.46610 

.29252 

9.40910 

.29451 

9.47202 

.29650 

9.47493 

.‘29849 

4 

57 

.46325 

.29057 

.46621 

.29255 

.46915 

.29454 

.47207 

.29653 

.47498 

.29853 


58 

.46330 

.29060 

.46626 

.29259 

.46919 

.29457 

.47212 

.29657 

.47503 

.29856 


59 

.40335 

.29064 

.40630 

.29262 

.46924 

.29461 

.47217 

.29660 

.47508 

.29859 

1 

+ 15' 

9.40340 

.29067 

9.40635 

.29265 

9.46929 

.29464 

9.47222 

.29663 

9.47513 

.29863 

0 


79>> S9 m 

79ft SSm 

19 * 

57m 

■ i9h aw 

i.9ft 5,-m 

_ 













































TABLE 45. [Page 865 

Ilaversinea. 


s 

43 S0”> 67° 30' 

45 Sim 67° 45' 

4*$& 

68° 0' 

4* 33m C$° 1 S' 

# S4 m GS° SO" 


Log. Hav. 

Nat. Hav 

Log. Hav 

Nat Hav. 

Log. Hav. 

Nat. Hav 

Log. Hav. 

Nat. Hav. 

Log. Hav. 

Nat. Hav. 

0 

9.4S94S 

.30866 

9.49231 

.31068 

9.49512 

.31270 

0.49793 

.31472 

9.50072 


/;n 

1 

.4S953 

.30869 

.49235 

.31071 

.49517 

.31273 

.49797 

.31475 

.50076 

.31678 



.4S957 

.30873 

.49240 

.31074 

.49522 

.31276 

.49S02 

.31479 

.50081 

.31683 


s 

.4S962 

.30876 

.40245 

.31078 

.49520 

.31280 

.49807 

.31482 

.50085 

.31685 

57 

+ r 

9.43967 

.30879 

9.49250 

.31081 

9.4953! 

.31283 

9.49S11 

.31486 

0.50090 

.31688 


5 

.45971 

.30883 

.49254 

.31084 

.49536 

.31287 

•49S16 

.31489 

.50095 

.31692 

55 

6 


.39886 

.49259 

.31088 

.49540 

.31290 


.31492 

.50099 

.31695 


7 

.44941 

.30889 

.49264 

.31091 

.49545 

.31293 


.31496 

.50104 

.31699 

53 

+ 2' 

9.4S9Mi 

.30893 

9.4926S 

.31095 


.31297 


.31499 

9.5010.1 

.31702 


9 

.4S990 

.30896 

.49273 

.31098 

.49554 

.31300 

.49835 

.31503 

.50113 

.31705 

51 

10 

.48995 

.30899 

.4927S 

.31101 

.49559 

.31303 

.49859 

.31506 

.50118 

.31709 


11 

.49000 

.39903 

.49282 

.31105 

.49564 

.31307 

.49844 

.31509 

.50123 

.31712 

49 

+ 3' 

9.49004 

.30906 

9.492S7 

.31108 

9.49568 

.31310 

9.49849 

.31513 

9.50127 

.31716 


IS 

.49009 

.30910 

.49292 

.31111 

.49573 

.31314 

.49853 

.31516 

.50132 

.31719 

47 

14 

.49014 

.30913 

.49297 

.31115 

.4957S 

.31317 

.49858 

.31519 

.50136 

.31722 


15 

.49010 

.30916 

.49301 

.31118 

.495S3 

.31320 

.49862 

.31523 

.50141 

.31726 

4.5 

+ ¥ 

9.49023 

.30920 

9.49306 

.31121 

9.49587 

.31324 

9.49867 

.31526 

9.5U14U 

.31729 



.4902S 

.30923 

.49311 

.31125 

.49592 

.31327 

.49872 

.31530 

.50150 

.31732 

43 

18 

.49033 

.30926 

.49315 

.31128 

.49597 

.31330 

.49876 

.31533 

.50155 

.31736 

42 

19 

.4903$ 

.30930 

.49320 

.31132 

.49601 

.31334 

.49SS1 

.31536 

.50160 

.31739 

41 

+ 5' 

9.49042 

.30933 

9.49325 

.31135 


.31337 


.31540 

9.50164 

•31742 


21 

.49047 

.30936 

.49329 

.31138 

.49611 

.31341 

.49890 

.31543 

.50169 

.31746 

39 

■22 

.49052 

.30940 

.49334 

.31142 

.49615 

.3134-1 

.49S95 

.31546 

.50174 

.31749 

38 

23 

.49056 

.30943 

.49339 

.31145 

.49620 

.31347 

.49900 

.31550 

.50178 

.31753 

37 

+ 6' 

9.490C1 

.30946 

9.49344 

.31148 

9.49625 

.31351 

9.49904 

•31553 

9.50183 

.31756 


25 

.49066 

.30950 

.49348 

.31152 

.49629 

.31354 

.49000 

.31557 

.501S7 

.31760 

35 

26 

.49071 

.30953 

.49353 

.31155 

.49634 

.31357 

.49914 

.31560 

.50192 

.31763 

34 

27 

.49075 

.30957 

.49358 

.31158 

.49639 

.31361 

.4991S 

.31563 

.50197 

.31706 

33 

+ r 

9.490S0 

.30960 

9.49362 

.31162 

9.49643 

.31364 

9.49923 

.31567 

9.50201 

.31770 

53 

29 

.49085 

.30963 

.49367 

.31165 

.4964S 

.31367 

.49928 

.31570 

.50206 

.31773 

31 

SO 

.49089 

.30967 

.49372 

.31169 

.49G53 

.31371 

.49932 

.31573 

.50211 

.31776 


SI 

.49094 

.30970 

.4.9376 

.31172 

.49G57 

.31374 

.49937 

.31577 

.50215 

.31780 

29 

+ 8' 

9.49099 

.30973 

9.493S1 

.31175 

9.49662 

.3137S 

9.49942 

.31580 

9.50220 

.31783 


S3 

.49104 

.30977 

.493S6 

.31179 

.49667 

.31381 

.49946 

.31584 

.50224 

.31787 

27 

S4 

.4910S 

.30980 

.49390 

.31182 

.49671 

.31384 

.49951 

.31587 

.50229 

.31790 

26 

35 

.49113 

.30983 

.49395 

.31185 

.49676 

.31388 

.4.1050 

.31590 

.50234 

.31793 

25 

+ 9' 

9.4911S 

.30987 

9.49400 

.31189 

9.49681 

.31391 

9.49960 

.31594 

9.5023S 

.31797 

24 

S7 

.49122 

.30990 

.49405 

.31192 

.496S5 

.31394 

.49965 

.31597 

.50243 

.31800 

28 

S8 

.49127 

.30994 

.49409 

*.31196 

.49690 

.31398 

.49969 

.31601 

.50248 

.31804 

22 

SI 

.49132 

.30997 

.49414 

.31199 

.49695 

.314Q1 

.49974 

.31604 

.50252 

.31807 

21 

+ 10' 

9.49137 

.31000 

9.49419 

.31202 

9.49699 

.31405 

9.49079' 

.31607 

9.50257 

.31810 

. 

41 

.49141 

.31004 

.49423 

.31206 

.49704 

.31408 

.49983 

.31611 

.50261 

.31814 

19 

42 

.49146 

.31007 

.49428 

.31209 


.31411 

.49988 

.31614 

.50266 

.31817 

IS 

43 

.49151 

.31010 

.49433 

.31212 

[49713 

.31415 

.49993 

.31617 

.50271 

.31820 

17 

+ U' 

9.49155 

.31014 

9.49437 

.31216 

9.4971S 

.31418 

0. 

.31621 

9.50275 

.31824 

V' 

45 

.49160 

.31017 

.49442 

.31219 

.49723 

.31421 

,50002 

.31624 

.50280 

.31S27 

15 

46 

.49165 

.31020 

.49447 

.31222 

.49727 

.31425 

.50007 

.31628 

.50284 

.31831 

14 

47 

.49170 

.31024 

.49451 

.31226 

.49732 

.31428 

.50011 

.31631 

.50289 

.31834 

13 

+ 13' 

9.49174 

.31027 

9.49456 

.31229 

9.49737 

.31432 

9.50016 

.31631 

9.50294 

.31837 

12 

49 

.49179 

.31031 

.49461 

.31233 

.49741 

.31435 

.50021 

.31638 

.50298 

.31841 

11 

50 

.49184 

.31034 

.19465 

.31236 

.49746 

.3143S 

.50025 

.31641 

.50303 

.31814 


51 

.491SS 

.31037 

.49470 

.31239 

.49751 

.31442 

.50030 

.31644 

•5030S 

.31848 

9 

+ 13' 

9.49193 

.31041 

9.49475 

.31243 

9.49755 

.31445 

9.5U034 

.31648 

9.50312 

.31851 

S 

53 

.4919S 

.31014 

.49480 

.31246 

.497C0 

.31448 

.50039 

.31651 

.50317 

.31854 

7 

54 

.49202 

.31047 

.49484 

.31249 

.49765 

.31452 

.50044 

.31655 

.50322 

.31858 

s 

55 

.49207 

.31051 

.49489 

.31253 

.49769 

.31455 

.5004S 

.31658 

.50326 

.31861 

5 

+ 14' 

9.49212 

.31054 

9.49494 

.31256 

6.40774 

.31459 

9.50053 

.31661 

9.50331 

.31865 

4' 

57 

.49217 

.31057 

.49498 

.31260 

.49779 

.31162 

.5005$ 

.31665 

.50333 

.31868 

,3 

58 

.49221 

.31061 

.49503 

.31263 

.49783 

.31465 

.50062 

.31668 

.50340 

I .31871 


59 

.49226 

.31064 

.4950S 

.31266 

.497SS 

.31469 

.50067 

.31672 

.50315 

.31875 

; 1 j 

+ 13' 

9.49231 

.31068 

9.49512 

1 .31270 

9.49793 

.31472 

9.50072 

.34675 

9.50349 

1 .31878 

j' O ■; 


19 3 29™ 

195 


19>> 

27m 

19» 26m 

r.t' n 





















































TABLE 45. 

Ilavcrsines. 


[Page 867 



4h 41ym 

70° O' 

4541m 

70° 15' 

4* 

70° 30' 

4543m 

70° 45' 

45 44m 

71° 0' 


s 

Log. Ilav. 

Nat. Ilav 

Log. Hav. 

Nat. Hav. 

Log. Hav. 

Nat. Hav- 

Log. Hav. 

Nat. Hav. 

Log. Hav. 

Nat. Hav. 

r. 

0 

9.5171S 

.32S99 

9.51988 

.33104 

9.52257 

.33310 

9.52525 

.33515 

9.52791 

.33722 

60 

1 

.51723 

.32902 

.51993 

.33108 

.52261 

.33313 

.52529 

.33519 

.52795 

.33725 

59 

2 

.51727 

.32906 

.51997 

.33111 

.52266 

.3.3317 

.52533 

.33522 

.52800 

.33728 

58 

S 

.51732 

.32909 

.52002 

.33114 

.52270 

.33320 

.52538 

.33526 

.52804 

.33732 

57 

+ 1' 

9.51736 

.32913 

9.52006 

.33118 

9.52275 

.33323 


.33529 

9.52809 

.33735 

56 

5 

.51741 

.32916 

.52011 

.33121 

.52279 

.33327 

.52547 

.33533 

.52813 

.33739 

55 

6 

.51745 

.32920 

.52015 

.33125 

.52284 

.33330 

.52551 

.33536 

.52817 

.33742 

54 

7 

.51750 

.32923 

.52020 

.33128 

.52288 

.33334 

.52556 

.33540 

.52822 

.33746 

53 

+ a' 

9.51754 

.32926 

9.52024 

.33132 

9.52293 

.33337 

9.52560 

.33513 

9.52826 

.33749 


9 

.51759 

.32930 

.52029 

.33135 

.52297 

.33341 

.52565 

.33546 

.52831 

.33753 

51 

10 

.51763 

.32933 

.52033 

.33138 

.52302 

.33344 

.52569 

.33550 

.52835 

.33756 

50 

11 

.5176S 

.32937 

.52038 

.33142 

.52306 

.33347 

.52573 

.33553 

.52839 

.33759 

49 

+ 3' 

9.51772 

.32940 

9.52042 

.33145 

9.52311 

.33351 

9.52578 

.3:1557 

9.52844 

.33763 

■is 

13 

.51777 

.32943 

.52047 

.33149 

.52315 

.33354 

.52582 

.33560 

.52848 

.33766 


14 

.51781 

.32947 

.52051 

.33152 


.33358 

.52587 

.33564 

.52S53 

.33770 


15 

.51786 

.32950 

.52056 

.33156 

.52324 

.33361 

.52591 

.33567 

.52857 

.33773 

45 

+ 

17 

9.51790 

.51795 

.32954 

.32957 

9.52060 

.52065 

.33159 

.33162 

9.52328 

.52333 

.33365 

.33368 

9.52596 

.52600 

.33570 

.3:5574 

9.52862 

.52866 

.33777 

.33780 

44 

43 

IS 

.51799 

.32961 

.52069 

.33166 

.52337 

.33371 

.52605 

.33577 

.52870 

.33783 

4J 

19 

.51S04 

.32964 

.52074 

.33169 

.52342 

.33375 

.52609 

.33581 

.52S75s 

.33787 

41 

+ 5' 

9.5180S 

.32967 

9.52078 

.33173 

9.52346 

.33378 

9.52613 

.33584 

9.52879 

.33790 


21 

.51813 

.32971 

.520S2 

.33176 

.52351 

.33.382 

.52618 

.335S8 

.52884 

.33794 



.51S17 

.32974 

.520S7 

.33179 

.52355 

.33385 

.52622 

.33591 

.52888 

.33797 

SS 

2S 

.51S22 

.32978 

.52091 

.33183 

.52360 

.33389 

.52627 

.33594 

.52893 

.33801 

S7 

+ «' 

9.51826 

.32981 

9.52096 

.33186 

9.52364 

.33392 

9.52631 

.33598 

9.52S97 

.33804 

S6 

25 

.51831 

.32984 

.52100 

.33190 

.52369 

.33395 

.52G36 

.33601 

.52901 

.33808 

35 

26 

.51835 

.329SS 

.52105 

.33193 

.52373 

.33399 

,52640 

.33605 

.52906 

.33811 

S4 

27 

.51S40 

.32991 

.52109 

.33197 

.52378 

.33402 

.52645 

.33608 

.52910 

.33314 

: 

+ r 

9.51844 

.32995 

9.52114 

.33200 

9.52382 

.33406 

9.52649 

.33612 

9.52915 

.33818 

, * 

29 

.51849 

.32998 

.52118 

.33203 

.523S6 

.33409 

.52653 

.33615 

.52919 

.33821 


SO 

.51S53 

.33002 

.52123 

.33207 

.52391 

.33413 

.52658 

.33618 

.52923 

.33825 

so 

SI 

.51S58 

.33005 

.52127 

.33210 

.52395 

.33416 

.52662 

.33622 

.52928 

.33828 

29 

+ 8' 

9.51862 

.33008 

9.52132 

.33214 

9. ‘.2 ini) 

.33419 

9.52667 

.33625 

9.52932 

.33832 

.V 

SS 

.51867 

.33013 

.52136 

.33217 

.52404 

.33423 

.52671 

.33629 

.52937 

.33835 


S4 

.51871 

.33015 

.52141 

.33221 

.52409 

.33426 

.52676 

.33632 

.52941 

.33839 

:6 

S5 

.51876 

.33019 

.52145 

.33224 

.52413 

.33430 

■ 2 <;so 

.33636 

.52946 

.33842 

25 

+ 9' 

9.51SS0 

.33023 

9.52150 

.33227 

9.52418 

' .33433 

9.52684 

.33639 

9.52950 

.33,845 


S7 

.51SS5 

.33025 

.52154 

.33231 

.52422 

.33436 

.52689 

.33642 

.52954 

.33849 


SS 

.51SS9 

.33029 

.52159 

.33231 

.52427 

.33440 

.52693 

.33646 

.52959 

.33852 


S9 

.51894 

.33032 

.52163 

.33238 

.52431 

.33144 

.52698 

.33649 

.52963 

.33.856 

21 

+ 1 O' 

9.51898 

.33036 

9.52168 

.33241 

9.52436 

.31447 

9.52702 

.33653 

9.52968 

.33859 


41 

.51903 

.33039 

.52172 

.33345 

.52440 

.33450 

.52707 

.33656 

.52972 

.33.863 

19 

42 

.51907 

.33043 

.52177 

.33248 

.52444 

.33454 

.52711 

.33660 

.52976 

•33S6G 

IS 

4S 

.51912 

.33046 

.52181 

.33251 

.52449 

.33457 

.52715 

.33663 

.52981 

.33869 

17 

+ H' 

9.51916 

.33049 

9.52185 

.33255 

9.52453 

.33461 

9.52720 

.33667 

9.52985 

.33873 

16 

45 

.51921 

.33053 

.52190 

.33258 

.52458 

.33464 

.52724 

.33670 

.52990 

.33876 

15 

46 

.51925 

.33056 

.52194 

.33262 

.52462 

.33467 

.52729 

.33673 

.52994 

.33880 

14 

47 

.51930 

.33060 

.52199 

.33265 

.52467 

.33471 

.52733 

.33677 

.52999 

.33883 

IS 

+ 12 

9.51934 

.33063 

9.52203 

.33269 

9.52471 

.33474 

9.52738 

.33680 

9.53003 

.33887 

12 

49 

.51939 

.33067 

.52208 

.33272 

.52476 

.33478 

.52742 

.33681 

.53007 

.33S90 

11 

50 

.51943 

.33070 

.52212 

.33275 

.52480 

.33481 

.52747 

.33687 

.53012 

.33891 

10 

51 

.51948 

.33073 

.52217 

.33279 

.524S4 

.33185 

.52751 

.33691 

.53016 

.33897 


+ 13 

9.51952 

.33077 

9.52221 

.33282 

9.52489 

.33188 

9.52755 

.33694 

9.53021 

.33900 

s 

5S 

.51957 

.33080 

.52226 

.33286 

.52493 

.33491 

.52760 

.33698 

.53025 

.33904 


54 

.51961 

.33084 

.52230 

.33289 

.5249S 

.33495 

.52764 

.33701 

.53029 

.33907 

6 

55 

.51966 

.33087 

.52235 

.33293 

.52502 

.33498 

.52769 

.33704 

.53034 

.33911 

5 

+ 1*' 

9.51970 

.33090 

9.52239 

.33296 

9.52507 

.33502 

9.52773 

.33708 

9.53038 

.33914 

4 

57 

.51975 

.33094 

.52244 

.33299 

.52511 

.33505 

.52778 

.33711 

.53043 

.33918 

S 

58 

.51979 

.33097 

.52248 

, .33303 

.52516 

.33509 

.52782 

.33715 

.53047 

.33921 


59 

.51984 

.33101 

.52253 

| .33306 

.52520 

.33512 

.52786 

.33718 

.53051 

.33925 

1 

+ IS' 

9.51988 

.33104 

9.52257 

| .33310 

9.525- , 

.33515 

9.52791 

.33722 

9. VSOot. 

j .33928 

0 


19* 

19m 

19* 

ism 

19* 

17m 

19* 

16 ™ 

19* 

15m 

_ 



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































TABLE 46. 



20 00 






















































16 50 -0 44 
16 40 -0 34 
16 30 -0 24 
16 20 -0 14 
























TABLE 4G. 


Corrections* to be Applied to the (tbserved Altitude of a Star or of tl 
the True Altitude—Continued. 


HEIGHT OF THE EYE. 


Obs. Alt. 

95 Feet. 

90 Feet. 

97 Feet. 

9S Feet. 

tS's 

c£'f 

g G, s 


g 0, s 

Star’s 

Corr. 


6 30 

-1 IS 

17 97 

-1 21 

17 30 

-1 94 

17 33 

-i' 2 ; 

17 36 

40 

-1 O.S 


-1 11 

17 20 

-1 14 

17 23 

-1 17 

17 26 

50 

-0 5S 

17 07 

-1 01 

17 10 

-1 04 

17 13 

-1 07 

17 16 

7 00 

-0 4S 

16 57 

-0 51 

17 00 

-0 54 

17 03 

-0 57 

17 06 

10 

-0 39 

16 4S 

-0 42 

16 51 

-0 45 

16 54 

-0 48 

16 57 

20 

-0 30 

16 39 

-0 33 

16 42 

-0 36 

16 45 

-0 39 

16 4S 

7 30 

-0 21 

16 30 

-0 24 

16 33 

-0 27 

16 36 

-0 30 

16 39 

40 

-0 13 

16 22 

-0 16 

16 25 

-0 19 

16 2S 

-0 22 

16 31 

50 

-0 05 

16 14 

-0 OS 

16 17 

-0 11 

16 20 

-0 14 

16 23 

S 00 

+0 03 

16 06 

0 00 

16 09 

-0 03 

16 12 

-0 06 

16 15 

10 

0 10 

15 59 

+0 07 

16 02 

+0 04 

16 05 

+0 01 

16 OS 























TABLE 47. 

Longitude Factors. 



[Page 
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F Is the change in longitude due to a change of 1' In latitude. 






Latitude. 




Bear- 

14° 

16° 

18° 

20° 

22° 

24° 

26° 

28° 

Bear¬ 

ing. 

; 

59.04 

59.60 

60. 24 

60. 97 

61. 79 

62.71 

63. 74 

64.88 


2 

29. 51 

29. 79 

30.11 

30.47 

30. 89 

31. 35 

31. 86 

32. 43 

2 

3 

19. 67 

19. 85 

20. 06 

20. 31 

20. 58 

20. 89 

21.23 

21.61 

3 

4 

14. 74 

14. 88 

15. 04 

15. 22 

15. 42 

15. 65 

15. 91 

16. 20 

4 

5 

11. 78 

11.89 

12. 02 

12. 16 

12. 33 

12. 51 

12. 72 

12. 95 

5 

6 

9. 81 

9. 90 

10.00 

10. 12 

10. 26 

10.41 

10. 59 

10. 78 

6 

7 

8.39 

8.47 

8. 56 

8. 67 

8. 78 

8. 91 

9. 06 

9. 22 

7 

8 

7. 33 

7.40 

7. 48 

7.57 

7. 67 

7. 79 

7.92 

8. 06 


10 

5. 85 

5. 90 

5. 96 

6. 03 

6. 12 

6. 21 

6.31 

6. 42 

10 

12 

4.85 

4.89 

4.95 

5.01 

5. 07 

5.15 

5. 23 

5. 33 

12 

14 

4. 13 

4.17 


4.27 

4.33 

4.39 

4.46 

4.54 

14 

16 

3. 59 

3. 63 

3. 67 

3. 71 

3. 76 

3. 82 

3. 88 

3.95 

16 

18 

3.17 

3.20 

3. 24 

3. 28 

3. 32 

3.37 

3. 42 

3. 49 

18 

20 

2. 83 

2. 86 


2. 92 

2. 96 

3. 01 

3.06 

3.11 

20 

22 

2. 55 

2. 58 

2. 60 

2. 63 

2. 67 

2. 71 

2. 75 

2.80 

22 

24 

2. 32 

2.34 

2. 36 

2.39 

2.42 

2.46 

2.50 

2. 54 

24 

26 

2.11 

2.13 

2.16 

2.18 

2.21 

2. 24 

2. 28 

2.32 

26 

28 

1.94 

1.96 

1.98 

2.00 

2.03 

2. 06 

2. 09 

2.13 

28 

30 

1. 78 

1. 80 

1.82 

1. 84 

1.87 

1.90 

1.93 

1.96 

30 

32 

1. 65 

1. 66 

1. 68 

1. 70 

1. 73 

1.75 

1.78 

1.81 

32 

34 

1.53 

1.54 

1.56 

1.58 

1.60 

1.62 

1.65 

1.68 

34 

36 

1.42 

1.43 

1.45 

1.47 

1.48 

1.51 

1.53 

1.56 

36 

38 

1. 32 

1.33 

1. 35 

1.36 

1.38 

1.40 

1. 42 

1.45 

40 

40 

1.23 

1.24 

1.25 

1.27 

1. 28 

1.30 

1.33 

1.35 

42 

1. 14 

1.15 

1.17 

1.18 

1.20 

1. 22 

1. 24 

1.26 

42 

44 

1.07 

1.08 

1.09 

1.10 

1.12 

1.13 

1.15 

1.17 

44 

46 

1.00 

1.01 

1.02 

1. 03 

1.04 

1.06 

1.07 

1.09 

46 

48 

.93 

.94 

.95 

.96 

.97 

.99 

1.00 

1.02 

48 

50 

.87 

.87 

.88 

.89 

.91 

.92 

.93 

.95 

50 

52 

.80 

.81 

.82 

.83 

.84 

.85 

.87 


52 

54 

.75 

.76 

.76 


.78 

.79 

.81 

.82 

54 

56 

.69 

.70 

.71 

.72 

.73 

.74 

.75 

.76 

56 

58 

.64 

.65 

.66 

.66 

.67 

.68 

.69 

.71 

58 

60 

.60 

.60 

.61 

.61 

.62 

.63 

.64 

.65 

60 

62 

.55 

.55 

.56 

.57 

.57 

.58 

.59 

.60 

62 

64 

.50 

.51 

.51 

.52 

.53 

.53 

.54 

.55 

64 

66 

.46 

.46 

.47 

.47 

.48 

.49 

.50 

.50 

66 

68 

.42 

.42 

.42 

.43 

.44 

.44 

.45 

.46 

i 68 

70 

.37 

.38 

.38 

.39 

.39 

.40 

.40 

.41 

70 

72 

.34 

.34 

.34 

.35 

.35 

.36 

.36 

.37 

72 

74 

.30 

.30 

.30 

.31 

.31 

.31 

.32 

.33 

74 

76 

.26 

.26 

.26 

.27 

.27 

.27 

.28 

.28 

76 

78 

.22 

.22 

.22 

.23 

.23 

.23 

.24 

.24 

78 

80 

.18 

. 18 

.18 ' 

. 19 

. 19 

.19 

.20 

.20 

80 

81 

.16 

.16 

.17 

.17 

. 17 

.17 

.18 

. 18 

81 

82 

. 14 

.15 

.15 

.15 

.15 

.15 

. 16 

.16 

82 

83 

. 13 

. 13 

.13 

.13 

.13 

.13 

.14 

. 14 

83 

84 

. 11 

.11 

. 11 

.11 

.11 

.11 

. 12 

.12 

84 

85 

.09 

.09 

.09 

.09 

.09 

.10 

.10 

. 10 

85 

86 

.07 

.07 

.07 

.07 

.08 

.08 

.08 

.08 

86 

87 

.05 

.05 

.05 

.06 

.06 

.06 

.06 

.06 

87 

88 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

88 

89 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

. 02 

89 

90 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

90 


14° 

16° 

18° 

20° 

L_"° . 

24° 

26° 

28° 





c < 

".,0 1^.= 

Error in Lat. 

y F. 
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